“/nabou Has a Lubricating System 


to Meet Any Requirement .. . 


Oil systems ... Grease systems ... Manual systems... 
Automatic systems .. . Systems to lubricate machine tools 
. . . Systems to lubricate steel mill equipment . . . Systems to 
lubricate locomotive and overhead cranes... Systems to 
lubricate headers and up-setters . . . Systems to lubricate ship 
engines. . . Systems to lubricate ore unloaders . . . Systems 
to lubricate presses . . . Systems to lubricate welders .. . 
Systems to lubricate container machinery. 


Yes, Trabon has a 25 year background of practical lub- 
ricating experience in lubricating all types of machinery. If 
you want a dependable centralized lubricating system that 
will protect each bearing with a positively discharged, 
measured quantity of grease or oil, specify Trabon. 
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Might be if you have become 
deadened to production headaches. 
Personally. I've found cutting fluids 
are a major factor in operating a 
modern metal working plant. They 
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Water-Mixtures as Grinding and Cutting Fluids— 
Some Vibration Aspects of Lubrication—by A.C. Hagg... 


Notes on Heavy-Duty Diesel Engine Bearings—by L. M. Tichvinsky.... 170 


Improved Engine Lubrication Through Used Oil Analysis— 
by WL. 175 


formance you need. Fortunately, it 
is a problem that can be satisfac- 
torily solved by qualified cutting. 
oil people. It’s their full-time busi- . 
ness. They have the experience 
plus the facilities that no individual . 
user can match. I’ve learned that ~ 
it pays to take advantage, not only 
of their tested products, but of their 
experience and service as well.” 


Since 1865, D. A. Stuart Oil Com- 


pany has devoted its entire interest 
to Cutting Fluids and Industrial Lu- 
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In deep piercing operations, die lubrication with a durable *“*dag’’ 
colloidal graphite dispersion produces smooth forgings to 
close tolerances . . . reduces die damage. 
Not only in piercing, but for countless other high tem- 
perature operations requiring lubrication versatile **dag”’ 
colloidal graphite dispersions provide a unique combina- 
tion of properties. Let Acheson Colloids’ engineers 
study your problem. . .“*dag’’ colloidal graphite may 
be the solution! Check the coupon and mail. 
Acheson Colloids Corporation, Port Huron, Michigan; 
Boston; New York; Philadelphia; Pittsburgh; 
Cleveland; Detroit; Chicago; St. Louis; Los Angeles; 
San Francisco; Toronto. 


Send us a booklet on: 


Electronic applications 
Opaquing 


General lubrication oO 
Extreme (high or low) temperature 
lubrication 
: Parting O 
impregnation O 
O 
O 


40th Anniversary Year 


d U.S. a OFF. 


Acheson Colloids Corporation | iis 
Port Huron | Michigan 
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SPECIALISTS...IN SAVINGS AND SAFETY 


In the operation of Diesel, gasoline and gas engines and other industrial 
machinery, their efficient performance depends largely upon the protection of 
fuels, oils and solvents against sludge, grit, acid and similar impurities. 

For a quarter of a century, Winslow engineers have been specialists 

in providing such protection. The long list of basic patents which they hold 

is proof of their leadership in the design and manufacture of filters and 
elements. For greater freedom from costly and hazardous breakdowns, it 

pays to depend upon such specialists. Write for descriptive literature. 


WINSLOW FILTERS 


Winslow Engineering Company 4069 Hollis Street » Oakland 8, California 


Pi-4803 
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THE FIRST STEP 


This is a suggestion for the plant executive who wants to check lu- 
brication procedure, but. doesn't quite know where or how to start. 


If you'd like to = the number of lubricants being used . 
to avoid chance of misapplication . . . to lower your over-all costs 

. to insure against machine down-time—then you'll be inter- 
ested in Houghton’‘s planned lubrication service. 


The first step is easy and without obligation. Just write us for the 
folder below, and ask to have the Houghton lubrication engineer 
call for a preliminary talk. Then you can decide if you want to look 
further into the unusual merits of this plan. We believe you will. 


This folder gives you the basic idea behind 
our lubrication service. Reading time—6 min- 
utes. Write for it to 


E. F. HOUGHTON & CO. 


| 303 West Lehigh Ave., Philadelphia 33, Pa. 
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Model 2800 Air 
Operated Grease Gun 


In today’s heavy production, lub- 
rication is tremendously impor- 
tant. Aro’s expertly engineered 
complete line of lubricating equip- 
®ment has been designed to in- 
crease efficiency with less main- 
tenance time and expense. A few 
of the items in the Aro line are 


for 
details % 


LUBE EQUIPMENT AND AIR TOOLS FOR 
INDUSTRY... AUTOMOTIVE... FARM 


Heavy Dury Grease Air 
Gon with Filler Lubricator 


Medel Portable 
Pranster Pump Model 
Drum Cover Type: 


The Aro Equipment Corporation, Bryan, Ohio 


Model 78 Visi-Flusher Lubricator He 
Lubricator 2 


Smooth and continuous operation hinges on the 
lubrication system. Fresh oil, by the measured drop, 
from a Lubricator is the most de- 
pendable method of lubrication ever developed. 
It is applied as original equipment on America’s 
finest machine tools, work engines and compressors 


You will definitely increase your production potential 


for years to come by specifying 


on all new machines you buy where oil under pres- 


sure fed drop by drop can be installed. 


"Our Year™ 
MADISON-KIPP CORPORATION 


223 WAUBESA STREET, MADISON 4, WISCONSIN, U. S.A. 


ANCIENS ATELIERS GASQUY, 31 Rue du Marais, Brussels, Belgium, sole agents for 
Belgium, Holland, France, and Switzerland. 

WM. COULTHARD & CO. Lid., Carlisle, England, sole agents for England, most European 
countries, India, Australia, and New Zealand, 
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HOW TO DEODORIZE A JOB... 


Every operator in your shop will realize he has a better job when 
you take the odor out of it. And all you have to do is specify Cimcool. 

Cimcool is the revolutionary cutting fluid that isn't subject to rancidity 
even in the hottest weather. It's a chemical emulsion. Can't burn. Can't 
smoke. Has no objectionable odor of its own. 

And those aren't the only reasons why operators like their jobs better 
when Cimcool is on the job. Cimcool is clean to work with, doesn’t soil hands 
or clothes. Leaves no hazardous slippery film on hands, machine, work or 
floor. Contains no skin irritants. And Cimcool cools so fast that tools and 
chips actually stay cool to the touch. You'll get better production when you 
make jobs better with Cimcool! 


CIMCOOL DIVISION OF THE CINCINNATI MILLING MACHINE CO., CINCINNATI 9, OHIO, U. S. A. 
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LUBRICATION 


Many spots requiring many different amounts of lubricant make 
it easy for a new man (or even an experienced one) to get all 


mixed up. 


Manzel Force Feed Lubricators eliminate not only the confu- 
sion—but also the workman. For Manzels automatically lubricate 
any number of wearing points—no matter how hard to get at. 
Just enough of the right type of lubricant is always at each point. 

Manzel Force Feed Lubricators save the initial cost many times 
over each year. They are supplied as standard equipment on 
various makes of engines, pumps, compressors, and other heavy 
machinery. Or they can be installed on your present equipment. 

A Manzel representative will gladly give you technical assist- 


ance on your lubrication problem. 


Write us now. 


Manzel Inc. now supplies repair parts for all 
models of Bowser and Torrington Lubricators. 


A Subsidiary of Frontier Industries, Inc. 


273 Babcock Street Buffalo 10, N. Y. 


Builders of HIGH PRESSURE 
METERING PUMPS 
Since 1898 


DC 44 Silicone Grease 
for reliable 
permanent lubrication 


PHOTO COURTESY MOTOROLA INC; 
DC 44 Silicone Grease permanently lubricates the 
plunger-solenoid contact surfaces in this Motorola 
Auto Radio push-button tuner. 
Actual performance is the only true measure of a 
lubricant’s quality. That is why more and more 
manufacturers are specifying Dow Corning 
Silicone Greases for their lubrication problems. 
Their tests show that longer lubrication life, 
greater idati tance, elimination of 
gumming, and to temperature 
extremes are all characteristic of the silicone 
greases. 
Motorola Inc. of Chicago had a _ lubrication 
problem in their auto radio push-button tuner. 
The tuning is accomplished by a solenoid and 
plunger with a dash-pot action between the 
two for smoother operation. A thin film of the 
lubricant selected had to be permanent and 
intain its consistency over the operating 
temperature range from —20° to 160°F. to 
give the dash-pot action. 
Their engineers tested many lubricants but the 
only one to allow satisfactory operation and 
still lubricate after 75,000 cycles was DC 44 
Silicone Grease. It maintains the right consistency 
to give smooth action and permanent lubrication. 
Even in thin films this silicone grease does not 
run out or form gum. 
We recommend DC 44 Silicone Grease for 
permanently lubricated anti-friction bearings, 
and for high temperature applications up to 
350°F. DC 41 Silicone Grease is recommended 
for temperatures up to 450°F. DC 33 Silicone 
Grease is both a low and a high temperature 
grease and is recommended for use from 
—95° to 300°F. 
If you want permanent lubrication or have high 
temperature or low temperature problems it will 
pay you to investigate Dow Corning Silicone 
lubricants. Write for data sheet P 7-5 or call 
our nearest sales office. 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 
New York Chicago Cleveland Los Angel 
Dallas Atlanta 
In Canada: Fiberglas Canada, Lid., Toronto 
in England: Albright and Wilson, Lid., Lendon 
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cinnati, O. 
22 East 12th Street 
CINCINNATI 10, OHIO 


t No. 5161 (Sec. 510, P.L.&R.) Cin 


American Soc. of Lubrication Engineers, Publisher 


BUSINESS REPLY CARD 
LUBRICATION ENGINEERING 


First Class P 


by Necessary 
United States 
3 
: 


= 


(Date & Month) 


Gentlemen : 

0 Please enter my subscription for LUBRICATION ENGINEERING for . 
YOars, effective with published bi-monthly. 

C Please send me information regard- Regular Subscription $3.00 per year (] 


Payment Mailed Send Bill 
Title 


Name 
Company 
Street Address 
City. Zone. State. 
With which branch of the Lubricating Industry is your company identified : 
Manufacturing 1 Consulting Educational 


Lubricant Producer [ Servicing Other 0 
*Note: Membership Includes Subscription to LUBRICATION ENGINEERING. 


| 


dollar for dollar 
OIL PURIFICATION 


will pay highest return on 
the money you invest 


ie ~~) If you're hunting around for a way to lower operating costs . . . dollar for dollar 
OIL PURIFICATION will pay highest return on the money you invest. 
Oil is the key to the successful operation of many types of equipment. Good oil kept free 
| from contamination can be safely used longer, thus lowering oil costs. Good oil kept free 
from contamination prevents excessive wear and reduces operating costs on internal com- 
bustion engines, turbines, machine tools, hydraulic equipment, etc. 
It's easy to get the facts—actual records and data compiled by well known and respected 
i? manufacturers which prove our unqualified statement: “Dollar for dollar, oil purification pays 
the highest return on the money your company invests.” 


> You need only to fill out and mail the coupon. There is no obligation whatever. 


1 WOULD LIKE TO SEE PERFORMANCE RECORDS ON Oil 
PURIFICATION FOR: 


NAME 
t tional Combustion Engines, Lubricating Oil. (Polymer Corpora- 
— Ltd., Sarnia, Ontario, Canada, ers of sy rubber 
and rubber products.) COMPANY. 
Machine Tool Soluble Oil Coolant (Ford Motor Company, Detroit, 
Mich. Motor Building Plant—precision motor parts). ADDRESS 


Cutting Oil (Wagner Electric Corporation, St. Louis, Mo., Manufac- 
turers of electric motors and parts, transformers, industrial and auto- CITY & STATE 
motive hydraulic brakes, etc.) 


[| Transformer & Insulating Oils (Omaha Public Power District.) H oe A = ¢ R A Nw E Cc o R P. 


652 SUPERIOR STREET +¢ LEBANON, INDIANA 
Please send me data on oil purification Subsidiary of 


HOUDAILLE-HERSHEY CORP. 


for 
operations. (al in) 


© 


YO U , R E 0 LO W ER 
HUNTING OPERATING A 
Z \ | 
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Plan your 
lubrication 
methods 


Lincoln Centro-Matic Systems have proven themselves 
foremost in the field of centralized lubrication. Each 
system consists of a lubricant pump (carefully chosen 
for the job from a wide range of models) which de- 
livers lubricant through a single supply line to a series 
of injectors—one for each bear- 
ing. Pump may be hand or 
power operated—the latter 
with semi or full automatic 
control. Injectors may be ad- 
justed to deliver the proper 
amount of lubricant. 

Write for Bulletin 801 — 
Lincoln Centro-Matic Systems 
for “Mass Lubrication.” 


T. M. UNCOLN and 
Trade Name Centro-Matic 
Reg. U.S. Pat. Of. 
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CuT COSTS... 
INCREASE PRODUCTION 


Does lubrication cost you money — or save you 
money? Obsolete lubrication methods can be costly 
... properly planned procedures save valuable man- 
hours, and add to the productive time of your 
machines. 


Get the most out of lubrication—plan your method 
the Lincoln way! Write for Lincoln’s new Industrial 
Lubricating Equipment Catalog No. 63. It shows the 
complete line—everything needed for the proper ap- 
plication of the right lubricant to bearings on ma- 
chinery and equipment. 


SALES AND SERVICE OFFICES 


BOSTON—H. G. Davis, Inc.—Kenmore 5176 

BRIDGEPORT. G. Davis, Inc.—Bridgeport 5-8160 
CHICAGO—Lincoln Engineering Co., of Ili—Calumet 6022 
CLEVELAND—Lincoln Lubricating Systems, Inc.—Express 4334 
DETROIT—Lincoln Engineering Co.—Madison 3484 

EAST ORANGE—Lincoln Lubricating Systems, Inc.—Orange 3-3188 
LOS ANGELES—Lincoln Engineering Co., of Calif.—Richmond 0151 
NEW YORK—Lincoln Lubricating Systems, Inc.—Trafalgar 7-7900 
OAKLAND—Lincoln Engineering Co., of Calif.—Higate 6130 
PITTSBURGH—Lincoln Engineering Co.—Montrose 1444 


© APPLY THE RIGHT LUBRICANT 
© IN THE RIGHT QUANTITY 
© AT THE RIGHT TIME 
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Making a Couple of Cool Millionths 


Abrasive Carbide Fin- 
isher grinds tungsten 
carbide to less than 2 
millionths of an inch 
root-mean-square rough- 
ness. Metal and abras- 
ive particles which would 
damage work surface are 
removed from recircu- 
lating coolant by Cuno 
MICRO-KLEAN Filter. 


tion at 65 psi. 


Cuts cartridge replacement in half 


Exclusive fibre construction 
of Cuno MICRO-KLEAN 
permits smaller particles to 
penetrate to varying depths. 
No surface-loading —graded- 
density-in-depth increases 
dirt capacity — doubles cart- 
ridge life. Resinous impregna- 
tion and polymerization bonds 
each fibre in position to pre- 
vent channeling, rupturing, 
shrinking and distortion. 


REMOVES MORE SIZES OF SOLIDS FROM MORE TYPES OF FLUIDS 
Micronic... Dise-Type. .. Wire-Wound. . . Fabric Fiter 
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Handles wide range of fluids 
In another application at Teaneck Chem- 
ical Co., Cuno MICRO-KLEAN with 
25-micron cartridge handles 1-2 gpm of 
very viscous photographic chemical solu- 


Cartridges... .Filters...for all jobs 


Cuno MICRO-KLEAN filters 
come in densities of 25 and 10 
microns . . . capacities from 
a few to 850 gpm . . . connec- 
tions from 3% in. IPS to 6 in. 
flanged . . . single or multiple 
cartridges to handle full flow. 
MICRO-KLEAN cartridges 
fit other makes; special lengths 
available for built-in installa- 
tions. 


@Mcking the broadest line 
of fluid filters, Cuno is your 
best source for unbiased rec- 
ommendations on any fluid 
filtration problem. 


Send Coupon for 
--FREE Cartridge! 


CUNO ENGINEERING CORPORATION ! 
122 South Vine St., Meriden, Conn. | 
Please send information on Cuno MICRO-KLEAN for services I 
checked. 1 
lubricating Oil Compressed Air 
O Hydraulic Oil O Fuel Oil | 
O Water and Water Solutions O Acids | 
O Send free cartridge for installation in (filter make) | 
PLEASE ATTACH COUPON TO YOUR BUSINESS LETTERHEAD 1 
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Cyanamid Chemicals 


for the Petroleum Industry 
FLD CRACKING CATA 
| 


-ADDITINES 


.. for high@St qualit 
y Motor Oils 


Consult our technical staff informa- 
tion or assistance in Of these products to, 
you specie 


American 
Cyanamid Company 


Petroleum Chemicals Departmen: 


30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
**Reg. U.S. Pat. Off. 
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When Performance Counts . . .Call on Cyagamid 


THE EDITOR’S PAGE 


OUR Editor considers it a 
to invite the President 

of the Society to present, on 
this page, a message to lubrication 
engineers and A.S.L.E. 


“It is fitting, when a new group 
of officers assumes its responsibilities, 
to pause and take inventory. In 
some three and one-half years, the 
American Society of Lubrication En- 
gineers has become accepted as an 
established force in a field of engi- 


- neering which heretofore had little 


or no formal recognition. Three and 
one-half years ago, I dare say, in the 
whole United States there were 
probably not more than a score of 
people wath the title of lubrication 
engineer, and there were no cur- 
ricula in the colleges that would 
enable one tc study extensively in 
this field. This is still true, but rapid 
work is under way toward training 
lubrication engineers at the gradu- 
ate level, and in industry a much 
greater recognition is being given 
to the need of training of lubrication 
specialists. Certainly both of these 
programs need all of the encourage- 
ment that our Society and industry 
can possibly give to them. 


“Our first A.S.L.E. book, a trans- 
lation of the book by Dr. Reemt 
Poppinga on ‘Wear and Lubrication 
of Piston Rings and Cylinders,’ is a 
valuable contribution in English to 
the technical literature of lubrica- 
tion engineering. 


“A.S.L.E. is also exploring the 
idea of setting up, with one or more 
leading universities, a cooperative 
study of industrial problems whereby 
the results of fundamental research 
will be available to industry as a 
whole. For example, there is a need 
for knowledge in bearing design that 
will predict the effect of changes in 
bearing length, size and type of 
grooves on lubrication. These data 
are needed by the design engineer in 
order that he may _ pre-determine 
definite oi] flow rather than correct 
faulty lubrication by the cut and 
try method. 


“In this program the first step 
will be a study of the literature to 
see what information is available. 
This will then be classified and a 
bibliography for guidance can be 
prepared. The bearing manufac- 
turers will be asked to participate in 
this research program and to share 
its expenses. Because the project can 


G. L. SUMNER 


be centralized, the financial burden 
will be light when compared to the 
present high cost of separate indi- 
vidual research in many places. 
Many universities and _ research 
foundations indicated their willing- 
ness to undertake such a task and 
the offer of Columbia University to 
head up this research was accepted. 


“Our journal, LusricaTion ENcI- 
NEERING, has had an active and 
steady growth both in circulation 
and in content. It has changed from 
a quarterly to a bi-monthly publica- 
tion and should change to a monthly 
appearance in the reasonably near 
future. Because of the background 
of the members of the Society, many 
articles are available to it which 
formerly were never written and 
prepared, and each of which con- 
tributes to a significant phase of 
lubrication or related engineering. 


“Some of us do not appreciate 
the full breadth of the field of lubri- 
cation as it tends to become ob- 
scured in the ramifications of the 
many other fields which it serves. 
Certainly we should mention bear- 
ing fabricators, machine-tool build- 
ers, manufacturers of pumps, gears, 
turbines, diesels, motors, generators, 
the operation of steel rolling mill 
equipment and the very extensive 
field of cutting fluids. 


“Our Buffalo convention was a 
big success. You who were fortu- 
nate enough to be there noticed the 
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great interest in the exhibits. These 
exhibits were not an array of oil 
samples, as some people feared, but 
offered variety in the latest im- 
provements and trends in lubricants, 
cutting fluids, lubrication systems 
and applicators as well as testing 
equipment. The exhibit was an ex- 
ample of team work at its highest 
efficiency. 


“Next year we are holding our 
fourth national convention in New 
York. Already the 18th floor of the 
Hotel Pennsylvania has been en- 
gaged for April 11, 12, and 13, and 
the program committee has met to 
lay the foundation for presentation 
of both highly technical and not-so- 
technical papers in concurrent ses- 
sions offering a choice of subjects to 
our members and others interested 
in lubrication either in its theoreti- 
cal or practical application. Space 
for exhibits is already being re- 
quested. 


“Our conventions and exhibits are 
a display of showmanship, but let 
us not forget that our real strength 
lies in the success of our local sec- 
ticns. It is essential that they be 
manned by enthusiastic workers. 
The officers and directors recognize 
that national financial help is 
needed to insure strong local sec- 
tions and steps are being taken to 
make this aid available for each 
section. 


“This is a presidential election 
year, and the air is literally cluttered 
with politics. Even the cold war 
with Russia is being crowded into 
the background, at least temporarily. 
Another round of wage increases, 
though not so large as previously 
given, has been granted. This, in all 
probability, means further rise in 
living costs. But ‘what goes up 
must come down’—the question is 
when? The answer to this question 
is of much importance to A.S.L.E. 
Our Society is young and while we 
have had some growing pains, our 
growth has been phenomenal. But 
speed is essential in obtaining a firm 
footing that will enable us to with- 
stand any economic storm that may 
appear on the horizon. With your 
active interest, help and guidance, 
I am confident that we can steer 
our ship safely into port.” 


G. L. SUMNER, 
President, A.S.L.E. 
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Water-Mixtures as Grinding 
and Cutting Fluids 


By WILLIAM H. OLDACRE 


; D. A. Stuart Oil Co. 


has indicated the use of both water mixtures and 

straight oils for cutting fluids. Water was used very 
early in abrasive operations, and it is probable that 
Stone Age artisans benefitted from the discovery. 

When the introduction of ferrous metals in ma- 
chinery made rusting a problem, sal soda, the then most 
available alkali, was dissolved in the water as a rust 
inhibitor. The spindles and slides of early metal-work- 
ing machines were lubricated with fluid fatty oil, and 
naturally, when cccasion seemed to indicate a need for 
lubrication at the tool point, these oils were so applied. 
When the invention of the slide rest and other machine 
improvements made possible more continuous produc- 
tion, the function of the cutting fluid was emphasized. 
and apparently the use of both water-mixtures and 
straight oils was extended. 

The development of high speed steels and the 
increased machining speeds which resulted from their 
use in cutting tools made temperature control an evident 
necessity, and water-mixtures received increased atten- 
tion. Taylor, especially, in his epochal work records the 
benefits of a flow of “water” almost to the exclusion of 
any other cutting fluid consideration. 

It is not clear just when the first crude emulsions 
were formed by mixing soda water with fatty lubricants, 
and the commercial development of soluble oils is almost 
entirely neglected by history. It is apparent, however, 
that water-mixed emulsions have been very wide!ty used 
in metalcutting for more than half a century, and in a 
wide variety of formulations have made very important 
contributions to machining practice. 

Unfortunately, careless reference and _ inaccurate 
terminology interfere with an accurate appraisal of the 
record, so we can never be sure what is meant when 
“water,” “soda water,” “soap water,” cr “soluble oil” 
is mentioned. The record of current practice is likewise 
confused by inaccurate terminology, and even further 
by the tremendous complexity and the rapid develop- 
ment of our modern industrial metalworking plant. 

Nearly everybody recognizes the need for morc 
factual information, but few have either the time or the 
inclination to separate the thread of fact from the 
snarled skein of conflicting reports. In spite of this, 
however, with so little sound theory and even less scien- 
tific truth to deal with, we are forced to rely on an 
appraisal of history and current practice. 

The use of both water-mixtures and straight oils still 
continues accompanied by much fruitless argument 
regarding their respective merits and costly speculation 
regarding the possibilities of their performance. Lacking 
accepted hypotheses for the mechanisms of meta!cutting. 
it is perhaps futile to contemplate any comprehensive 
appreciation of cutting fluid functions, but much may 
be learned from an orderly analysis of everyday cutting 
fluid practice, 


Fis: i its very beginning, the history of metalcutting 


*Presented at 3rd Annual Convention of A.S.L.E., April, 
1948, Buffalo, N. Y. Member of A.S.L.E. 
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The invitation to prepare this paper was accom- 
panied by the statement from a leading industrial engi- 
neer as follows: “The lubrication committee of my 
company goes on record that they are more in need of 
information on emulsifying oi!s and compounds than 
anything else in the lubrication line.” 


Realizing that this statement will be echoed by a 
large number of industrial and lubricating engineers, 
this paper will neglect any consideration of straight oil 
cutting fluids, and will attempt to survey and perhaps 
in some measure analyze current machine practice as it 
is affected by water mixtures. 

The emulsions have been very popular for many 
years and there is every reason to believe they will oc- 
cupy a leading position for many more years. Long ex- 
perience has established their advantages and has ac- 
quainted us with their shortcomings. They have stood 
the test of time. They are reasonably presumed to possess 
at least some of the advantages of both oil and water. 
However, the use of the term “emulsions” is a dangerous 
over-generalization and we must recognize the wide 
variation possible in their formulation and anticipate 
corresponding differences in performance. 

For the sake of brevity, and at the risk of over- 
simplification, it may be stated that an emulsion is a 
dispersion of one fluid in another, and ordinarily in 
the case of cutting fluids the emulsion is promoted and 
stabilized by an emulsifying agent. The dispersed fluid 
is usually an oil and may be of almost any type. If it 
is presumed, as wou!d reasonably appear, that the nature 
of the oil will affect the performance of the emulsion 
as a Cutting fluid, the appearance in this dispersed phase 
of almost every type of product which has been found 
of value as a straight cutting oil is reasonable and 
logical. Petroleum oils, fatty oils, sulphurized oils, and 
chemically processed oils, all of which have estabished 
values in the field of metalcutting, can therefore be 
expected to appear as the dispersed phase in emulsi- 
fiable oils. It must not be too easily assumed, however, 
that all of the qualities which are evident when these 
products are used in the oily form, will be effective to 
the same degree in the emulsified form. 

Emulsifiers used in cutting oils are limited in number. 
Usually they are simple soaps of either petroleum or 
fatty derivation, or the sulphonate soaps from the same 
sources. Sodium and potassium soaps of fatty and rosin 
acids have in the past found wide application and 
formerly fatty oil sulphonates were used to a consider- 
able extent. Today, however, the rather complex 
organic sulphonates derived from petroleum are in very 
general use and seem. to possess some advantages in 
respect to rust inhibition, stability and all-round per- 
formance that give them a wel!-earned preference. 
Simple soaps form the basis of most paste compounds, 
and find wide application, especially as drawing com- 
pounds, 

The commonplace soluble oil is really a remarkable 
product. In appearance a rather ordinary oil, it is in 
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fact a precisely balanced compound of oils, soaps and 
solvents. It takes a great deal of abuse and has the truly 
remarkable property of forming a homogenous emulsion 
almost spontaneously when mixed with water. When 
properly manufactured, the soluble oil produces an 
emulsion of remarkable uniformity and great stability. 
These and other desirable qualities are the result of 
careful and experienced formulation, and_ therefore, 
their advantages are not always apparent from a routine 
laboratory analysis. 

The emulsion itself as used cn the machine is like- 
wise remarkable. As usually considered. an emulsion 
consists of an outer phase, an inner or dispersed phose, 
and a protective phase. The outer phase is usually a 
soap-in-water solution, while the inner phase may be 
oil or oil with a small amount of dissolved soap. The 
protective phase probably is soap with possibly a little 
water and oil dissolved in it, 

Any extended discussicn of the nature of emulsio-s 
is beyond the scope of this paper, but it should be noted 
that an emulsion is general!y considered to be governed 
by its outer phase, thus oil-in-water emulsion, in which 
water is the outer phase and to which class most cutting 
fluid emulsions belong, will water-wet surfaces with 
which they come in contact; while a water-in-oil emul- 
sion will oil-wet the surface. A common test, therefore, 
for emulsion type is to bring it in contact with a piece 
of filter or blotting paper. If the paper is water-wet, an 
oil-in-water emulsion is indicated; if a grease spot 
develops, indicating that the paper is oi!-wet, we may 
presume a water-in-oil emulsion. 

Cutting fluid emulsions are usually dilute, with from 
15 to 100 parts of water for each part of soluble oil. 
This heavy dilution makes the task of analyzing a 
finished emulsion rather difficult. A 25-1 mixture of 
soluble oil contains only 4% of the original oil of which 
possibly 15-20% is soap or emulsifying agent. There is, 
therefore, not over 1% of emulsifier or soap in the emul- 
sion, and obviously it is not toc easy to check slight varia- 
tions which may develop from use or from faulty com- 
pounding. 

While emulsions are rather easily broken down by 
the additions of salts or acids, and such procedures form 
the basis for routine concentration tests, contamination 
from machine oils, slushing oils, and other foreign mate- 
rials with which they come in contact frequently affects 
results to a degree that renders them undependable. 

Most emulsifying preducts contain some water as an 
original constituent, and if this separates either by evapo- 
ration, freezing or as a result of fauity formulation, the 
product may be injuriously affected. Formerly ethyl] 
alcohol was used as a coupling or stabilizing ingredient 
in many soluble oils, and, due te its low boiling point, 
was apt to evaporate to the detriment of the material. 
The development of satisfactory higher boiling alcohols 
and glycols has made it possible to e!iminate this hazard. 

The emulsion as used on the machine is in large part 
water, and many of the difficulties that cccur in prac- 
tice are traceable to the water source. 

As the major component in every water-mixed cut- 
ting fluid, the water deserves a great deal more attention 
than it usually gets. True, we hear much discussion 
about hard water conditions and their effect on the 
mixing of soluble oils, but hardness, as ordinarily con- 
sidered, is not the only contaminant or impurity in water 
which may affect the performance of cutting fluid mix- 
tures. Of course those metals such as calcium and mag- 
nesium which form insolub!e soaps, interfere with proper 
emlusification due to the removal of some of the soap 
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irom the mixture. However, this condition can be rather 
easily counteracted usually through the use of well- 
recognized softening agents. One thing should be noted 
in this connection; it is always cheaper to use a simple 


_ alkali water softener rather than the more expensive 


soluble oil soaps for this purpose. 

Water analysis as usually practiced deals either with 
the suitability of water for home and human consump- 
tion, or its use as boiler feed water, and rarely is any 
attention given to elements which may seriously affect 
cutting fluid performance. As so little attention has 
been paid to them, we are unacquainted with many, 
but from experience we may safely draw some con- 
clusions. 

Iron and iron salts are present in most waters. The 
mount varies from a trace to as high as six parts 
per million. Most well water tends to be fairly high in 
this clement, averaging perhaps from 2.5 to 4 parts per 
million. The iron content of water used in mixing solu- 
ble oils undoubtedly has an important effect on the rust 
accelerating or inhibiting characteristics of the finished 
mixture. Frequently the presence of iron in the original 
water indicates the presence of other elements which 
are conducive to the solution of iron or the production 
of iron. salts, and, therefore, when in operation the mix- 
ture is in continuous contact with ferrous material, much 
larger percentages of iron will go into solution. When 
the water is evaporated on the surface of the finished 
product, the iron salts are frequently deposited in a form 
which ultimately turns te oxide and promote rust. Sul- 
phides inc'uding hydrogen sulphide are a class of com- 
pounds which seem to contribute to this condition. 
Sulphides. of course, promote a reducing solution and 
are usually accompanied by bicarbonates and similarly 
unsaturated compounds. Ferrous salts are more solub'e 
than the ferric and, therefore, in the reducing condi- 
tion more iron will go into the solution to be later 
deposited. 

Algae, bacteria and other organic matter found fre- 
quently in natural waters can and often do affect the 
cutting mixture objectionably. Bad cdor, separation and 
rusting are frequently traceab'e to these sources. While 
the effect of the “iron eating” organisms has not been 
thoroughly investigated, it is probable that such organ- 
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isms as crenothrix, spirophyllum, leptothrix, dydymo- 
helix and siderocapsas contribute to many baffling rust 
problems. According to Tourneau and Russel, the con- 
tent of waters should not exceed .3 parts per million 
if trouble from iron depositing organisms is to be 
avoided. 

The effect of all these contaminating influences is 
intensified by concentration due to the evaporation of 
water in the normal operation of the machine. In addi- 
tion, there are many salts found on the surfaces of 
metals, particularly forgings and castings, which are 
water-soluble and wash off to accumulate in the cutting 
fluid. It probably need only be mentioned that alkalis 
and other salts from washing compounds, where rinsing 
processes are inadequate, may contribute to the con- 
tamination of cutting fluids in following operations. 
Here again we should not forget that with a very small 
amount of soaps or other emulsifying agent responsible 
for the maintenance of the emulsion a correspondingly 
small amount of contamination is required to neutralize 
the effect of the emulsifier and produce difficulty. 

While in this discussion of contamination we have 
been dealing with emulsions, the same observations 
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app.y to other types of water-mixture. Dispersions of 
various sorts are similar in many respects to emulsions. 
Pigments, whiting, talc, chalk, zinc oxide, graphite, mica 
and mica-like materials, waxes, water insoluble soaps, 
and many other solid materials are frequently found in 
drawing compounds and occasionally are used in metal- 
cutting operations. The tendency of the dispersed solids 
to separate and frequently to deposit in bearings and 
working areas of machines, is a serious objection to the 
use of such products in precision metalcutting. When 
they are used the effect of contaminating materials is 
perhaps more pronounced due to the absence of a lubri- 
cating oily residue. 

The residues from simple salt solutions such as soda 
ash and the various phosphates are, of course, in them- 
selves solid and probably the addition of a little more 
contaminating material does not add to their tendency 
to form objectionable deposits. The use of such solu- 
tions by themselves is extremely limited and scarcely 
deserves further attention. 

Frequently, questions are raised regarding the test- 


Note: Figures marked (1) and (2) give hardening data on 
respective steels quenched with various media as indicated 
under governed conditions. 
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ing of soluble oils, emulsions, and other water-mixtures, 
either for the purpose of checking the supplier or of 
maintaining uniformity in operating procedures. With 
such a limited understanding of the mechanisms of 
metal cutting and cutting fluid performance require- 
ments, it perhaps follows naturally that we have few 
applicable and satisfactory tests. Customarily, the first 
test of an emulsion is for stability. The original product 
is mixed under standard conditions and allowed to 
stand for a period, when the amount and type of separa- 
tion, if any, is noted. Usually the material that separates 
least is considered the best, but actual experience indi- 
cates that a slight amount of oily separation may benefit 
performance. This fact may be demonstrated if on a 
difficult job where finish is a factor a minor amount 
of fatty oil or other cutting oil is added to a soluble 
emulsion. Apparently the cutting oil is simply carried 
with the emulsion to the tool orbit and there performs 
its usual function. Of course, separation tends to non- 
uniformity of performance, and there is no intention 
here to defend excessive or uncontrolled separation. 
Probably the popularity of many paste compounds 
lies in the fact that there is a certain amount of separa- 
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tion, either oil or water-in-oil emulsion, which functions 
in the manner just mentioned. The presence of a water- 
in-oil emulsion in the main oil-in-water product is usu- 
ally indicated by “‘creaming.” The term is aptly descrip- 
tive as cream is a water-in-oil emulsion which separates 
from milk, and when a water-in-oil emulsion is present 
in a water-mixed cutting fluid, it separates on standing 
in a similar manner. 

Frequently it is the practice to apply routine chem- 
ical analysis tests to soluble oils, determining the type 
of oil, the type of soaps, and perhaps the total volatile 
material present. Properly interpreted the information 
so derived is of value, but, with no correlation between 
chemical tests and service performance, such tests must 
be handled with caution. 

Other than the routine observing and recording of 
factory machine operation, there are almost no factory 
testing procedures worthy of mention. In actual fact 
the so-called test is usually so poorly conceived and 
carelessly supervised as to belie the name. 

Frequently the fact that an operator is under obser- 
vation will upset his normal procedure to a point where 
the validity of his results is open to question. Operators 
hate to be bothered but are anxious to please, and if 
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the boss wants a detailed record he usually gets it. but 
often it is not a record of fact. Rarely is the cutting 
fluid test conducted under trustworthy conditions with 
trained observers and scientifically skilled supervision. 

How then shall we test water-mixed cutting fluids 
and what factors may we reasonably assume to have a 
bearing on their performance. First, the supplier should 
be tested. Is he reliable, experienced, honest? While a 
reasonable allowance can be made for “poetic license” 
in salesmanship, intelligent appraisal will in most cases 
easily reveal the validity of salesmen’s claims. Too often 
the purchaser assumes that guile is the accompaniment 
of experience, and that the experienced supplier is too 
smart to be trusted. 


TABLE 1— SECTION 1 


WaTER CHARACTERISTICS 
Analysis (Parts per Million) 
Total 
Dissolved Total 
City Solids Fe Ca HCO:; Hardness 
Cincinnati, Ohio . 207 05 34 6.1 £45 110 


og 


258 62 42 136 

iby ps 05: 30: 53 43 97 

407 03 120 52 200 

‘ 133 05° 3:8 429 68 
Lansing, Mich. 394 91 108 32.0 392 401 
341 74 76 27.0 364 301 

296 85 69 22.0 322 263 

386 63 93 34.0 402 372 


TABLE 1— SECTION 2 
Total 


Dissolved Tota’ 
City Solids Fe Ca Mg HCO; Hardness 

Buffalo, N. Y. 147 01 34 8.0 109 118 
Cleveland, Ohio 159 24 34 86 104 120 
Boston Mass. . . : + 1.0 16 15 
Chicags, Ill. . 20 34 9.7 146 125 
Chicago Hts., Ill. . 818 40 136 66.0 473 611 
Flint, Mich. .. . 358 00 70 30.0 248 298 
Pontiac, Mich. . 346 78 66 26.0 349 272 
Philadelphia, Pa. ... 155 03 25 9:0 50 99 
Pittsburgh, Pa. ..... 291 * 31.0 80 10 117 
San Francisco, Cal... 195 2.20 35 13.0 176 178 


Santa Barbara, Cal... 660 41° 136 20.0 357 422 


*Varies from .01 to 7.9 from different sources at supply and season. 
+Includes both Fe and Alum. 


TABLE 2 
ANALYSES — SOLUBLE O!Ls 
Lab. No. “% Soap Water Min. Oil Fatty Oil Pigment 
382 28 3 68 
392 26 14 44 16 
397 16 56 31 
404 25 8 62 > 
405 13 5 65 21 
4135 35 65 
420 12 82 
+41 6 22 65 
475 10 70 13 
485 20 3 33 
TABLE 3 
ANALYSES — Paste Compounps 
Lab. No. ©o Soap Water Min. Oil Fatty Oil Pigment 
321 13 41 34 12 
418 26 57 17 
477 10 24 25 40 
493 20 65 5 10 
A654 11 38 Und 21 
A675 15 50 Und 30 
A691 19 30 20 


Next, the price should be tested. With some knowl- 
edge of the materials apt to be found in cutting fluid 
compounds, and with information regarding the cost of 
such materials easily available, an intelligent appraisal 


Lubrication Engineering, August, 1948 


of price is possible for almost any purchaser. Obviously 
no competent supplier is going to sell a product at a loss 
or on the basis of an inadequate profit. An inordinately 
high price on the other hand must give rise to a demand 
for sound explanations and proofs of performance. 

Inspect the product. Too often this simple procedure 
is neglected. The senses, sight, taste and smell are inval- 
uable aids in the investigation of almost any material. 

Stability tests should not be overlooked. The orig- 
inal material should be allowed to stand and any tend- 
ency toward separation, segregation or sedimentation 
should be noted. Mixtures with water should be made 
according to instructions and allowed to stand for a 
suitable period. The appearance of the mixture will 
give many clues as to the composition. Good emulsions, 
of course, have a tendency to form an opaque blue- 
white emulsion unless the color is affected by unusual 
coloring in the oil or emulsifier content. Translucency 
indicates a higher soap and lower oil content with less 
emulsion and more solution present. Absolute trans- 
parency indicates almost no emulsion. The presence of 
dyes or other coloring is usually easily observed and 
needs no comment. The behavior of the mixture after 
standing should be carefully observed. Oily and creamy 
separations should be considered and evaluated. If the 
separation is so complete as to leave a watery remainder, 
trouble from rusting may be anticipated. 

A routine chemical laboratory analysis is probably 
next in order and can be very helpful, although, as has 
been said before, care must be used in interpretation 
because of the lack of correlation with service. Atten- 
tion should be paid to the quantity and types of soap 
or emulsifying agent, the amount of water or other vola- 
tile materials, the amounts and types of oils present. 
and, if indicated, the quantity or type of solid or pig- 
mented material. Some laboratories investigate the pH 
value of the finished mixtures, and it has been found in 
experience that pH values of 8.5 or above tend to reduce 
rusting difficulties. 

No test for rusting has been developed to a point of 
wide acceptance. Over a period of years we have used 
a rather simple test with some degree of success. A meas- 
ured amount of used steel shot from a “sand blast,” suffi- 
cient to form an area of about the size of a half dollar 
on a watch glass, is barely wet with some of the solu- 
tion to be tested, dropped from a pipette. Protected 
from any unusual atmospheric condition, it is allowed 
to stand and inspected periodically with a magnifying 
glass. Rust will frequently be apparent around the 
edges of the shot and through the bottom of the watch 
glass in a comparatively short period. Of course, such 
a test must be standardized and calibrated in the light 
of individual experience before it assumes any real value. 

Frequently, mention is made of the wetting out 
characteristics of water-mixtures. While here again we 
have little service correlated experience to guide us, 
it may be reasonably assumed that this characteristic 
does have some bearing on metalcutting performance. 
and even more probably affects the behavior of fine 
chips in their relationship to the cutting fluid. This 
factor is considered of importance in dealing with grind- 
ing fluids, as whether the chips float or sink or remain 
in suspension is of some moment. Such behavior is 
undoubtedly affected by the nature of the chip pro- 
duced and the foam forming characteristics of the solu- 
tion as well as by wetting qualities. Curly hairlike chips 
will tend to felt or mat and float more readily than will 
heavier, chunkier chips which sink to the bottom. 

The well known property of foam to float solid par- 

(Continued on page 186) 
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Some Vibration Aspects 
ef Lubrication’ 


By A. C. HAGG 


Westinghouse Electric Co. 


ABSTRACT 
The role of bearings in forced and self-excited 
vibration of machines is discussed. The important influ- 
ence of oil-film damping in limiting vibration amplitude 
at resonance is shown by a practical example. The 
effects of various bearing parameters on oil-whip are 
illustrated in chart form. 


Introduction 


enced to more or less extent by bearings and 

lubrication phenomena, and in many cases the 
form or application of bearings is governed by this 
consideration. As an obvious example reference can 
be made to the axial placement of bearings along a 
chart or rotor which has primary effect on the critical 
speed of the rotating part. In many cases lubricating 
films exert a very positive and beneficial effect in 
minimizing vibration so that an otherwise serious 
problem has thus been resolved—very often unknow- 
ingly. Another effect in lubrication is the creation or 
control of energy sources which is manifest in self- 
excited vibration; in this category oil-whip and chatter 
are familiar examples. 

If the present discussion can improve our under- 
standing of some of these vibration phenomena, and 
thereby aid in reducing vibration troubles due to the 
form or application of bearings, its purpose will be 
achieved. 


5 tom vibration characteristics of a machine are influ- 


Forced Vibration and Critical Speeds 


Damping is probably the most important dynamic 
property of a lubricating film. This damping is 
effective ‘in limiting vibration of rotating machines due 
to unbalance and partially so at the critical speeds. 
Indeed, it appears that oil-film bearing damping can 
alone account for the relative ease with which many 
classes of heavy machinery pass through critical speeds, 
even without unusual refinements in balance. 

Lubricating films also have elastic properties} in the 
sense that a journal deflects with respect to the bearing 
when load is applied. This elasticity reduces the value 
of rotor critical speeds under those determined on the 
basis of simple support at the bearings, although the 
reduction is limited by damping. A simple rotor system 
with oil film bearings is illustrated dynamically in Fig. | 
where spring and damper elements represent the 
lubricating films. 


+ Reference here is made to a property of the film, and not 
to the elastic bulk property of the lubricant as a fluid. The 
elasticity of liquids is negligible in its effect on the elasticity of 
the film. 


* Presented at 3rd Annual Convention of A.S.L.E., April, 
1948, Buffalo, N. Y. 
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The unbalance vibration of the rotor mass m of 
the system of Fig. 1 in the first or lowest mode (lateral 
motion) is given by Equation (1) and can show the 
influence of film elasticity and damping. 


SHAFT, Ks 
3 OIL 2 


ROTOR MASS=m 


FIG.| ROTOR SUPPORTED BY OIL-FILM BEARINGS 


where 
X=vibration amplitude of mass m (in.) 
e=eccentricity of the C.G. of rotor (in.) 
w=rotational speed (rad/sec) 
on—natural frequency of rotor with simple 
support at the bearings (rad/sec) 
B=lubricating film “spring constant” (Ib/in. ) 
K.=mo*,=shaft spring constant (lb/in.) 
C,,=lubricating film damping constant 
(Ib-sec/in. ) 


To make use of Equation (1) we shall first have to 
gain some idea of the magnitude of oil-film damping 
and elasticity. Damping can be evaluated with fair 
accuracy by methods already described., The elastic 
properties of oil-films, on the other hand, are obscured 
in general by the wide disagreement of load-deflection 
characteristics of journal and bearing as determined by 


'See author's paper “Influence of Oil-Film Journal Bear- 
ings on the Stability of Rotating Machines,” Transactions 
A.S.M.E., 1946, p. A214. 
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various investigators; however, it appears that the data 
of Needs on the 120° clearance bearing are of sufh- 
cient quality for significant calculations. Fortunately 
the 120° clearance bearing is probably representative of 
average practice in the line of partial bearings. 

The calculated “spring constants” and damping for 
the 120° bearing are given in dimensionless form in 
Figs. 2 and 3. It can be noted that the dimensionle.. 


C 
“spring constants” ( —  }B tend to become constant at 
Ap 


D\* uN 
the higher values of 


At lower values of 


~ the quantity decreases for horizontal 
p “\Ap 

motion, and increases for vertical motion. The dimen- 
sionless damping for per unite vibration amplitude 
. (DY? uN 
~— JwC, increases with an increase in {~ =i 
Ap C}) p 
at a decreasing rate. The ratio varies over a range of 
about 1 to 3. 


To consider a specific example, assume the rotor 
system of Fig. 1 to be as follows: 


but 


Rotor weight, mg—=20,000 pounds 

Natural frequency, »,—=200 rad/sec (1910 rpm) 
Effective shaft spring constant, A.==mo*,=2.07x10" 
Bearing Area, A=100 sq. inches 


Bearing pressure, p—100 psi 
l 

Length-width ratio, — =1,/=10 in. and w= 10 in. 


Bearing clearance, C=.016 in. on diameter 


Lubricant viscosity, #=3.5x10" reyns (approx. 100 
SSU) in the range of 1910 rpm 


D\*? N 
Operating variable (1910 rpm), p =26 
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FIG.2 OIL FILM “SPRING CONSTANTS” 120° BEARING 
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FIG.3 DAMPING IN 120° CLEARANCE BEARING 


Since the speed range of most interest is in 
the vicinity of o,=200 rad/sec (corresponding to 


Fi 5.0 (hori ] 
Ne ), from Fig. AP u—9J.0 (horizontal) , 


C 
and (4p) 8.=64 (vertical), and these assumed to 


be constant over a moderate range in speed on either 
side of 1910 rpm. From Fig. 3 the dimensionless damp- 


Cc 
ing constant = wC, is about 10.5. For represent- 


ative values of the quantities appearing in Equation 
2B 

RK. =4, and K. 

thus gain a picture of the vibration of the system at 

and near resonance. 

The results of the calculation are shown in Fig. 4. 
The dashed curve to the right represents the rotor 
vibration assuming simple support at the bearings and 
with zero damping. The dashed curve at the left repre- 
sents the rotor vibration with zero damping but with 
the film elasticity included. The solid line corresponds 
to the actual case and shows the combined effect of 
oil-film damping and elasticity. The most important 
point to observe here is that film damping alone of the 
magnitude expected in bearings reduces the maximum 
vibration to a practical level. It can also be noticed 
that the frequency of maximum amplitude is reduced 
in this case by about 4%. 

While this calculation is admittedly crude it serves 
to illustrate the powerful effect of lubricating films on 
the unbalance vibration of rotors. Over the range of 
bearing practice and size of rotors, it appears that such 
vibration response as illustrated above is not materi- 
ally altered. It is expected that bearing misalignment 
effects, which might also be due to heavy unbalance 
and vibration, would make the vibration response less 
favorable. 

In contrast to oil-film bearings, the damping in ball 
or roller bearings is small, and consequently they are 
not well adapted to handle unbalance vibration in 


(1) we might then take =6, and 


167 


2 
4 


12 TT T T T 
SIMPLE SUPPORT 
BEARING DAMPING _| | AT BEARINGS 
ASSUMED ZERO WA, 
" 
\ 
8 l \ 
| \ 
\ \ 
\ 
x. 6 \ 
ACTUAL CASE ~ J 


7 


0.7 0.8 1.0 it 1.2 


Sle © 


FIG.4 ROTOR VIBRATION AT RESONANCE 


many heavy duty applications especially at critical 
speeds. Designs employing these bearing types usually 
require special attention with respect to balancing; 
in many cases they appear to be wholly unsuitable, 
because vibration conditions would materially reduce 
their life and impair machine reliability. 

Force frequencies other than running frequency 
often must be considered. Multiple element thrust 
bearings of the Kingsbury type for example give rise 
to force frequencies equal to the RPM times the num- 
ber of shoes. In this case forces may be of sufficient 
magnitude to excite any resonant or near resonant 
members in the machine. Force frequencies associated 
with the number of balls or rollers in a bearing may 
lead to vibration troubles and often is a means for 
detecting a failed or other wise unsatisfactory bearing. 

Poor alignment of bearings not only impairs their 
normal load carrying functions and reliability, but also 
with the otherwise normal amount of unbalance vibra- 
tion may cause a hot spot on the journal which in 
turn humps the rotor causing greater vibration so that 
the machine has to be shut down. Other vibration 
phenomena which may be due to misalignment and of 
self excited type will be considered in the next Section. 


Self Excited Vibration 


A self-excited vibration known as oil-whip occurs 
not infrequently in machines employing oil-film bear- 
ings. Usually the rotor is the major vibrating ele- 
ment although the instability may be manifest to the 
same or greater degree in non-rotating parts; the 
forces doing work in support of oil-whip come from 
oil-film pressures. The vibration is characterized by 
relative motion of journal and bearing in an area 
enclosing path usually circular or elliptical, and in the 
direction of machine rotation. The motion is often 
magnified in adjoining machine parts due to resonance. 
The frequency of oil-whip is invariably less than one- 
half running frequency, which is an important char- 
acteristic especially useful for identification purposes. 
Fig. 5-a is a trace of a typical oil-whip record; in this 
example the oil-whip frequency is about 0.45 running 
frequency. 
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TIME 


(a) TYPICAL OIL-WHIP — 810 CPM 
RUNNING FREQUENCY - 1800 RPM 


TIME 


(b) TYPICAL SUB-HARMONIC RESONANCE — 1800 CPM 
2ND HARMONIC — 3600 RPM UNBALANCE VIBRATION 


FIG.5 TRACES OF VIBRATION RECORDS 


A complete understanding of oil-whip is made 
difficult by the complicated nature of even the simpler 
machines and of the properties of lubricating films; 
however the influence of various parameters of clear- 
ance bearings on stability is fairly well knokn. These 
influences can be shown almost completely in curve 
form as given in Fig. 6. In this curve the condition of 
stability or instability is outlined into regions on the 


= 


plot of parameters ( C — and CN?.} 


p 

Examining Fig. 6 the effect of speed is clearly ap- 
parent by the factor N and N* in both parameters 
which with their increase leads to unstable conditions 
eventually. The effect of clearance is quite interesting; 
it can be noted that a given change may or may not 


UNSTABLE REGIONS 


STABLE REGIONS 


(ey — 


FIG. 6 STABILITY CHART 


} The parameter CN? results from theoretical considerations 
as outlined in a previous paper. (Ref. 1.) 
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change stability conditions depending upon the original 
operating point. For a position in the unstable region 
near the upper section of the transition line an increase 
in clearance evidently leads to stability. For an oper- 
ating point in the same region near the lower right 
section of the transition line, an increase in clearance 
apparently would not help, but a decrease in clearance 
would lead to stability. Other unstable operating con- 
ditions can be noted where either an increase or de- 
crease in clearance should lead to stability. Such 
effects of clearance as noted have been observed in 
practice. 


The effect of increasing the ~ ration by circumfer- 


ential grooving is known and has been used as a 
powerful means to eliminate oil-whip; this indication 
is clearly apparent in the curve. The stabilizing effect 


of increased bearing pressure or decreased lubricant 
viscosity (increased bearing temperature) have long 
been known* and are shown in the curves by the 


resulting decrease in 
C p 

In some cases stability is difficult if not impossible 
to achieve using conventional oil-film bearings, hence it 
becomes worth noting that the pivoted shoe or pad 
journal bearing is inherently a stable type. This bearing 
is not only incapable of exciting or maintaining a 
vibration but also offers heavy damping to forced 
vibration as caused by unbalance. This damping. is 
effective in overcoming other unstabilizing influences 
arising outside the bearing. 

Subharmonic Resonance. Another type of self- 
excited vibration often occurs in rotating machines 
which can result from bearing conditions. This vibra- 
tion known as sub-harmonic resonance is characterized 
by its fundamental frequency which occurs at exactly 
one-half, one-third, or any other submultiple of running 
speed ; usually, however, the frequency ratio is one-half 
or one-third. In the record of a typical subharmonic 
vibration shown in Fig. 5-b the running speed appears 
as a second harmonic, so that the fundamental fre- 
quency of the self-excited motion is one-half running 
irequency. 

Subharmonic resonance can be maintained by 
periodic contact of journal and bearing which can 
occur through combination of poor bearing alignment 
or excessive bearing loading, and unbalance vibration. 
Contact of bearing and journal leads to a non-linear 
system with the motion containing higher harmonics; a 
cisturbance (unbalance vibration at running speed) can 
do work on one of these harmonics and maintain the 
complete non-linear motion. To be sure, the source of 
energy for the vibration does not originate in the bear- 
ing; however, even with moderate unbalance condi- 
tions this vibration has been excited, and the only 
practical cure was to improve the bearing. Failure 
of all or part of the bearing surface sometimes 
results in this type of vibration. 

Subharmonic resonance is very often diagnosed as 
oil-whip, and consequently oil-whip has been thought 
to have an extra set of properties which of course in 
reality it does not have. Positive identification of sel‘ 
excited vibration in rotating machines is quite easy 


2B. L. Newkirk and H. D. Taylor, “Shaft Whipping Due 
to Oil Action in Journal Bearings,’ General Electric Review, 
Vol. 28, 1925, pg. 559. 
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with a graphic record of the actual motion, and 
extremely difficult without one. In the case of sub- 
harmonic resonance and oil-whip, positive identification 
is essential because about opposite steps are required 
for correction. 


Conclusion 


Bearings are an essential element in all classes of 
dynamical machinery, and serve to. link parts with 
relative motion. Very often this primary function 1s 
exceeded and vibration properties are manifest which 
may or may not be desirable. Some of these properties 
have been discussed in connection with forced and 
self-excited vibration. It appears that increasing speeds 
and demands for improved machine performance will 
require greater attention to the influence of bearings 
and lubrication on the vibration of machines. 


INDUSTRIAL RESEARCH —A NEW SCIENCE 


Excerpts from a speech delivered by Dr. C. F. Rassweiler, 
Vice-President for Research and Development of the 
Johns-Manville Corp. 

It is the common impression that industrial research 
consists simply of applying the traditional sciences such 
as chemistry and physics to the solution of industrial 
problems. This, in fact, however, represents only a por- 
tion of the work done by industrial science because with 
American resourcefulness and ingenuity the scientists 
in industry have developed entirely new skills and tech- 
niques for the solution of industrial problems which 
cannot be solved by the methods of traditional science. 
In doing this they have actually created a new science, 
which might be called “the science of solving practical 
problems scientifically.” 

For this science they have borrowed largely from 
the older sciences, taking from chemistry the conceptions 
of the relationship between composition and properties, 
from physics the methods of exact measurements and 
the respect for quantitative measurement of perform- 
ance, and from mathematics the technique of organizing 
and analyzing data. However, in creating this new sci- 
ence they have done more than simply borrow from the 
old; they have created entirely new skills and techniques. 

One of the most important of these is the skill in 
predicting from small laboratory experiments exactly 
how a process will operate on a big plant scale and how 
a product will perform over years of practical service. 
New products can be released rapidly to improve our 
standards of living because the industrial scientist can 
predict in advance how long a paint will resist the 
weather and how many miles a tire will go before it 
disintegrates. 

It is important that the industrial scientists adhere to 
the age-old scientific principles — first, the search for 
causes and the intense desire to know why things hap- 
pen ; second, a determination to accept as fact only those 
things which can be proven; third, a determination to 
marshal and study all the facts available; fourth, a 
respect for the evidence and viewpoint of others ; fifth, 
a willingness to change one’s opinion in the face of new 
evidence; and sixth, a determination not to proceed 
blindly but to plan and follow a plan toward a definite 
objective. 

We accept the accomplishments of this new indus- 
trial science every day without realizing the extent to 
which they are the result of the efforts of men who have 
been willing to pioneer away from the traditional paths 
of the old sciences. 
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Notes on Heavy-Duty Diesel 
Engine Bearings 


By L. M. TICHVINSKY* 


Washington University, St. Louis, Missouri 


Introduction 


quires thorough knowledge and understanding of 

a number of fundamentals. First, the type of cyclic 
loading which depends on the forces caused by the vary- 
ing gas pressure and the dynamics of the crank mech- 
anism. Secondly, physical properties of bearing mate- 
rials such as linings and backing metals and properties 
of lubricating oils. Thirdly, overall conditions of opera- 
tion and engine maintenance. 

Engineers have accumulated a great deal of valuable 
and new information because of extra-severe duty to 
which some of the Diesel engines were exposed during 
the war. This is especially true with respect to bearing 
materials, lubricating oils, operation and maintenance. 
New methods have been introduced to build sound 
bearings, which will operate at high loads longer than 
before. New oils, containing additives, with such char- 
acteristics as detergency, anti-oxydation and anti-foam- 
ing, have been successfully used. Marked improvement 
in operation and maintenance resulted due to new, care- 
fully prepared specifications. 

This article deals with but a few new ideas which 
were incorporated to improve the performance of heavily 
loaded bearings, installed in both, Marine and land-type 
Diesel engines. 


Te design of heavy-duty Diesel engine bearings re- 


Performance of Power Bearings 


The performance of bearings which are not subject 
to dynamical loading is rather simple. The best example 
of such a bearing is one used in power machinery such 
as turbines, generators, motors, gears and others. All 
these bearings are characterized by a rather large vertical 
force, produced by the weight of the rotating mass, and 
by a more or less continuous side force, which is due to 
additional load depending on the type of machinery. 
Examples of power bearings are shown on Figure 1. 
It is seen that the loading of such a bearing is simple, 
there being only two forces, one, F,,, which is due to the 


* Member A.S.L.E. Paper presented at 3rd Annual Con- 
vention of A.S.L.E. April 19-21, 1948, Buffalo, N. Y. 
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weight of the rotating masses, and the other, F,, which 
is due to a lateral force such as steam reaction force or 
a force resulting from the intensity of tooth pressure. 
The resultant force, F,.., acting on a bearing is ob- 
tained by the summation of these two forces by the rule 
of the parallelogram. It can be seen that if the rotation 
is reversed the resultant force will act as shown by the 
broken line. It is important to realize that, as is the case 
in almost all power bearings, the resultant bearing force 
may span only a limited arc of the lower-shell circum- 
ference. In general, there are no forces, which act on 
the upper shell (if they are, they are small in compari- 
son with the vertical force). For this reason the clear- 
ance of the upper shell is usually considerably larger 
than the clearance of the lower shell. All power bearings. 
as a rule, are provided with side reliefs which serve as 
lubricating oil reservoirs from which the oil is dragged 
by the rotating journal into the load carrying bearing 
clearance. Power bearings may be designed with 30 or 
45-degrees reliefs, in some cases they are entirely omitted; 
accordingly such bearings are defined as 120, 90 and 
180-degree bearings. In case of high elevation of the 
side force vector, the split line is inclined, as in some 
gear bearings, Fig. 1. Forced-feed lubrication is not 
always employed in these bearings. Existing practice 
indicates that standard oil-ring bearings can perform 
adequately up to journal speeds of slightly below 2,000 
feet per minute. Grooved oil rings have been already ap- 
plied with success to high-speed rotating machinery.') *) 
In general, these bearings are not heavily loaded and in 
most cases design pressures are selected which range 
from 100 to 150 psi on the projected area, An excep- 
tion from these general pressure limits is the Kingsbury- 
type thrust bearing which carries very high loads; in 
these bearings pressures of 350 to 400 psi are common, 
and pressures of approximately 500 psi may be used. 
Test pressure of 800 psi have been previously reported.’ ) 

Power bearings as a rule seldom run hot; in most 
cases the maximum temperature does not exceed 180- 
200 degrees Fahrenheit. Heat dissipation from the be:r- 


* Number in parenthesis refers to the bibliography at th: 
end of the article. 
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ing surface of power bearings, such as used in electric 
industry, was found to equal .008 watt per square inch 
per degree Centigrade rise in quiet air and 0.02 watt 
per square inch per degree Centigrade in a draft at 
approximately 500 feet per minute air velocity (these 
figures should be divided by 0.0037 for conversion 
into BTU per hour per square foot per degree Fah- 
renheit), *). 

Power bearings especially of large sizes are equipped 
with adequate oil cooling systems which consist of heat 
exchangers of various types and designs. Oil filters, 
centrifuges and any similar equipment is usually con- 
nected in series with the heat exchanger, thus forming 
an uninterrupted oil-circulating system. 


FORCES ACTING ON POWER BEARING 


Fres 
HORIZONTAL SPLIT (TURBINE BEARING) 


PINION 


INCLINED SPLIT (GEAR BEARINGS) 


Fig. 1 


Performance of Dynamically Loaded Bearings 
A. General. 


Main bearings, especially connecting-rod bearings 
installed in aviation and automotive and Diesel engines 
operate under heavy-duty conditions. The loading of 
ail these bearings is of the same character, the difference 
being in the intensity which depends on _ rotational 
speeds and bearing size limitations. As an example, Fig. 
2 shows the relationship between all forces acting on 
Diesel engine bearings. There are three forces acting 
on the connecting-rod bearing: 


Force due to gas premure... ............ F, 
Force due to the inertia of the 

reciprocating masses ............ 
Force due to the rotation of the masses 

of the rotating weights.................. | 


The first of these forces is called gas force, the second, 
the inertia force, and the third, the centrifugal force. 
Expression for the evaluation of these forces are on Fig. 
2. Vector representation is indicated for one position 
of the crank angle, namely for 45 degrees. 

The relationship of the forces acting on the main 
bearing is also shown on Fig. 2. For the main bearing 
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there will be two forces, one of which, the centrifugal, 
is acting along the crank center-line and is due to the 
mass of the big end of the connecting-rod together with 
the unbalanced part of the crank, and another, which 
depends on the magnitude and direction of crank-pin 
resultant force. 


FORCES ON CONNECTING ROD BEARING AT 45 DEGREE CRANK ANGLE 


= 


3. ™ Maori 


F, — FORCE OUE TO GAS PRESSURE. LB. 
Fuge — FORGE DUE TO RECIPROCATING MASSES, LB. 
— FORCE OUE TO ROTATING MASSES, LB. 

P — GAS PRESSURE, PSI. 

=— PISTON DIAMETER | IN 

Myc — RECIPROCATING MASSES , LB. SEC’ PER IN 

& — ACCELERATION IN PER SEC’ 

ROTATING MASSES, LB SEC’ PER IN, 

 — PERIPHERY VELOCITY. IN PER SEC. 

RADIUS OF CRANK, IN. 


FORCES ON MAIN BEARING 


Fig. 2 


The inter-relation of all these forces is of prime im- 
portance for the evaluation of the connecting-rod and 
main bearing loads. At the present time, the operation 
of bearings is analytically determined during the initial 
stages of engine design. Taking the case of a Diesel 
engine, it is evident that the gas force depends on the 
compression ratio, and of course, on the position of the 
piston; it reaches its maximum value near the end of 
the compression and at the beginning of the expansion 
strokes, usually a few degrees past the top dead center. 
This force acts downward and is directly transmitted 
by the connecting-rod to its bearing (the force along the 
connecting-rod is equal to the gas force acting down- 
ward divided by the cosine of the angle formed by the 
vertical and the connecting-rod center line). The inertia 
force is equal to the mass of the reciprocating varts 
times the acceleration, therefore, this force depends on 
the speed of rotation, position of the crank and on the 
l/r ratio; it is largest when the piston speed is zero, i.e., 
at the top and at the bottom dead centers. At the begin- 
ning of the power stroke, the inertia force is acting 
opposite the gas force, then it gradually diminishes and 
slightly before half of the stroke it changes sign and acts 
in the same direction as the gas force, increasing numer- 
ically toward the bottom dead center. For the 45- 
degree crank angle this relationship is indicated on Fig. 
2 where the difference between these forces (F, minus 
F,.<) is shown as acting at the center of the crank pin. 
The mass of the reciprocating parts is composed of the 
weights of the piston, piston pin and bushing and !:, 
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of the connecting-rod weight. The centrifugal forces 
are equal to the mass of the rotating parts times the 
angular acceleration and are, therefore, different for 
the main and connecting-rod bearings. They depend 
on the weights of the crank, the connecting-rod bearing 
shells and % of the connecting-rod weight. The centri- 
fugal force acts radially along the crank-shaft crank and 
is constant for a given engine speed. It is evident from 
Fig. 2 that the resultant connecting-rod bearing force 
will be obtained by geometrical summation of the centri- 
fugal force, as one component, with the sum of the 
gas and inertia forces, as the other component. The 
resultant force so obtained is defined as to its magnitude 
and direction, besides, the position of the crank angle 
at these conditions is also known (45 degrees for the 
case shown on Fig. 2). The procedure of so evaluating 
the connecting-rod bearing resultant force is repeated 
for all positions of the crank at intervals of 10 or 15 
degrees. One revolution is considered for a two-cycle 
engine and two revolutions for a four-cycle engine. If 
the resultant forces so obtained were indicated as vectors 
acting at the bearing center, and if their end points 
were connected, a polar diagram of the bearing loads 
will be obtained. 

Such polar diagrams indicate at a glance the magni- 
tude of the load at any position of the upper or lower 
bearing half, and the respective crank angle. The polar 
diagram enables one to figure the bearing peak force, 
or forces if there are few high points, and to see at what 
circumferential part of the bearing they act. From the 
above discussion it is evident that maximum loads for 
a two-cycle engine will be acting on the upper connect- 
ing-rod shell and on the lower main bearing shell. Main 
bearing loads for 45-degree crank angle are also shown 
on Fig, 2. 

It is interesting to note, this may be easily under- 
stood by following the procedure of constructing polar 
diagrams, that a decrease in engine speed might increase 
bearing loads. And, indeed, if the gas force remains 
unchanged and an inertia force of smaller value than 
before will be subtracted from it the result will be 
larger than before. 


B. Polar Diagrams. 


From the foregoing it is realized that each point on 
the polar diagram is obtained as the summation of the 
three main forces acting on the bearing. This is true 
for the cases of the connecting-rod and main bearings: 
however, for the case of a piston-pin bearing there are 
two forces only to consider: the gas and the inertia 
forces. The construction of polar diagrams is rather 
tedious, especially if one considers that one polar dia- 
gram is evaluated for one speed only; for any other 
speed the calculations have to be made again following. 
naturally, the same pattern as before. It is interesting 
to note that the shape of the polar diagram is entirely 
unpredictable. Even though one might anticipate 
approximately the general high-loaded areas, the loca- 
tion of the peak loads should be evaluated separately 
for each bearing at the various operating speeds. In a 
Diesel Engine the polar diagrams for all piston-pin and 
connecting-rod bearings are the same but are different 
for various main bearings. This is due to firing order, 
crank-shaft design, and number of cylinders, 

Polar diagrams for main bearings have rather large 
horizontal components because of considerable values of 
the centrifugal force produced by the rotating crank- 
shaft cheeks, the journal, the connecting-rod bearing 
and part of the connecting-rod. Polar diagrams for con- 
necting-rod bearings are usually extended vertical!y 
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because of a comparatively small effect of the centrifugal 
force of the connecting-rod. Polar diagrams of piston 
pin bushings have very small horizontal components and 
are, therefore, markedly extended vertically. 

Two typical polar diagrams for a main and a con- 
necting-rod bearings are presented on Fig. 3 and Fig. 4, 
the former for a double acting and the latter for a single 
acting, two-cycle Diesel engine, each developing approxi- 
mately 1600 Hp. 

The maximum load of 19,500 lb. acts upward at 
approximately 45 degrees of the crank angle on the main 
bearing of the double acting engine, Fig. 3. Since the 
bearing projected area is 22.5 square inches, the peak 
pressure is in the neighborhood of 900 psi. The diagram 
shows also that the high-intensity force acts between 35 
and 55 degrees of the crank angle. At the speed of 700 
revolutions per minute the duration of the large force is, 
then approximately 0.048 second. The main_bear- 
ing of this engine is not heavily loaded. For this reason 
standard steel-back or bronze-back bearings lined with 
white-metal alloys or other lining material performed 
entirely satisfactorily. 


MAIN BEARING LOADS 
DOUBLE ACTING TWO-CYCLE 


DIESEL , ENGINE 
SCALE 1'=5000" 


Fig. 3 


The maximum load of 50,000 lb. acts downward at 
approximately 15 degrees of the crank angle on the 
connecting-rod bearing of the standard two-cycle engine. 
Fig. +. Since the bearing projected area is 16.7 square 
inches, the peak pressure is 2,990 psi. This engine 
operates at a rated speed of 750 revolutions per minute 
and large-force intensity prevails between approximately 
5 and 25 degrees of the crank angle. As mentioned 
before, additional loading is possible; thus, full lines on 
this figure indicate the conditions at the rated speed 
of 750 revolutions per minute, while dotted lines show 
the effect of increasing loading which may be produced 
by lowering the speed of the engine to 600 and to 525 
revolutions per minute. The connecting-rod bearing of 
this engine is heavily loaded. For this reason, the selec- 
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tion of connecting-rod bearings for this engine requires 
special attention. 


Selection of Bearing Materials 


Thus, the study of polar diagrams reveals the severity 
to which some of the Diesel engine bearings might be 
exposed. In cases of loads of high magnitude, such as 
resulting in pressures above 2,000 psi, the design of 
bearings necessitated extreme care in manufacturing 
and in selection of adequate materials which could with- 
stand high cyclic loads. Thin white bearing metals, 
copper-lead, aluminum alloy and grid-type linings have 
been successfully used in heavy-duty bearings *), *). 

The backing material of Diesel engine bearings is 
either steel or bronze, each of which has advantages as 
well as disadvantages. Steel back bearings possess the 
necessary rigidity and the bearing linings of all adopted 
specifications, even of very small thicknesses, may be 
bonded very securely to the steel back. Grinding of the 
O.D. of all steel-back bearings is required with the pre- 
scribed close tolerances. Bearings with bronze backs 
centrifugally cast also possess the required rigidity and 
the bearing linings are also securely bonded to the 
bronze. However, grinding of the bronze back is not 
necessary because a smooth finish may be obtained on 
a turning lathe by proper tooling. Bronze back bearings 
may be easily stored without danger or corrosion, 

The use of centrifugally cast Diesel engine bronze 
bearing shells is rather new and was logically necessi- 
tated by such heavy loads as indicated on the previously 
discussed polar diagrams, Fig. 3 and especially Fig. 4. 
Permanent deformation of sand-cast bronze bearing 
backs due to high peak loads has been previously re- 
ported, °) and *). In that case, the upper connecting- 
rod bearing back was partially extruded into the short 
and narrow oil slot which was machined in the connect- 
ing rod. It was found that such extrusion did not take 
place with centrifugally cast bronze bearings because of 
sound, homogeneous and non-porous structure which 
considerably improved the overall properties of the 
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bronze,’). It is known that sand castings may be weak 
because of segregation and of localized internal porosity 
which may be revealed by fracture test only. 


SPECIFICATIONS OF TWO BEARING-BACK BRONZES 


Fe Ni Ph OTENS.STR'IGTH 


i | cu | Sa an 


| 


- 
| NAVY M | 86-91 | 65-65 15-5 1-2 | 015 10 005 — 34,000 22 
SAE 65 | 88-90! 10-12. | 


05 015 TR’ 005 35,000 10 


TOTAL LEAD, ZINC, NICKEL 10% MAX ; SAE 65 


SUB-SIZE TEST SPECIMEN 


SIZE IN INCHES 


Centrifugally Cast Bronze Bearing Shells 


Most Diesel engine bearings with bronze back are 
manufactured with the Navy “M” bronze (U.S. Navy 
46B8; Federal QQ-B-691a, Comp. 1). Phosphor bronze, 
such as SAE 65 is sometimes also used. Chemical and 
physical properties of these two bronzes are tabulated 
on Fig. 5. Specifications have been prepared, which 
cover manufacture, and progressive tests, carried at 


- different predetermined stations during the centrifugal 


casting process. 

The hardness of centrifugally cast bronzes for bear- 
ing shells should be minimum 55 Brinell (500 kg.) for 
Navy “M” and minimum 35 Rockwell Number for 
SAE 65. Different hardness scales are used on account 
of different characters of the two metals, one, the SAE 
65, being a solid solution, and the other, the Navy “M”, 
an alloy where lead might be partially segregated. 

Centrifugal castings may be spun on vertical, hori- 
zontal and inclined castings machines, *). A casting for 
usually one bearing shell (for two bearing halves), can 
be obtained on a vertical machine, while a casting for 
several bearing shells may be obtained on a horizontal 
machine. The length, or the height, of a casting spun 
on an inclined machine is limited, and as on a vertical 
machine, usually one bearing shell is obtained. The 
speed of these machines may be adjusted in accordance 
with the magnitude of the centrifugal force desired. On 
the vertical machine the speed adjustment is effected 
by means of interchangeable sets of pulleys, and on the 
horizontal machine — by means of a_ variable-speed 
motor. Such and similar centrifugal casting machines 
were used successfully for manufacturing large number 
of castings varying in sizes from, approximately 4 in. on 
the outside to, approximately, 12 in. on the outside. 

A good and sound casting is obtained when such 
variables as spinning speeds, casting temperatures, rate 
of pour and type of dies are properly determined. In 
addition, experience may indicate the desirability of 
different methods in line with personal casting experi- 
ence which may vary considerably. 

Typical molds or dies for centrifugally casting bronze 
bearing shells may be of the type, as shown on Fig. 6. 
Dies for vertical machines are made of suitable steel or 
cast alloy materials; the molten bronze is poured ver- 
tically and is held in the mold by a cover. Sometimes, 
permanent carbon molds are used in horizontal machines 
which are inserted into the spinning tube; the molten 
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HORIZONTAL @ VERTICAL MOLDS USED 
FOR CASTING CENTRIFUGALLY 


BRONZE BEARING SHELLS 


BRONZE CASTING STEEL TUBE 


COVER 


BRONZE 


~~ CASTING 


Fig. 6 


TEST OF A CENTRIFUGALLY CAST 
BRONZE BEARING SHELL 
_5._ FRACTURE ‘TEST 


CHEMICAL 
ANALYSIS 


CHEMICAL 
ANALYSIS 


2. PHYSICAL TEST 
Fig. 7 


brass is held by two side covers provided with orifices for 


side pouring. 


The required periodical tests of the bronze castings 
may consist of visual examination of a fracture, Fig. 7, 
to indicate if proper methods are used to obtain sould 
metal. Thus, the fracture examination may indicate 
such easily detectible defects as axial stratafication, it 
may be due to low pouring rate, coarse structure which 
may be due to improper pouring temperature, porosity 
on the inside diameter area reaching too far radially, 
it may be due to excess of spray used to cover the die 
prior to pouring, and radial gas holes, which also may 
be caused by excess spray. Negative results of such test 
at once necessitate rectification. All castings which 
revealed positive fracture tests are tested for chemical 
composition and for physical properties. A section for 
the physical test is usually cut from the casting which 
has been selected for the fracture test. The fracture test 
is then made, and if positive, chips are secured for chem- 


ical tests, see Fig. 7. 
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ORIVING ROLLER 


Structures of Sand-Cast and Centrifugally-Cast 
Navy-M Bronze 


X100 X100 
Sand-Cast Centrifugally-Cast 


Fig. 8 


Since many centrifugal castings are short, sub-size 
test specimens are used for the determination of the 
tensile strength and the elongation, Fig. 5.* It has been 
shown, that for the case of the Navy “M” bronze, the 
tensile strength of a centrifugal casting was 17.7% 
above that of the sand casting, similarly, the per cent 
of elongation increase amounted to 54%, ‘). 


In general, it can be stated that the physical proper- 
ties of centrifugally cast bearing bronze shells are greater 
than those of sand cast bronze of the same chemical 
composition. Photomicrographs of sections cut through 
several bronze backed bearings almost invariably indi- 
cate that the structure of centrifugally cast materials is 
sounder than those of sand cast materials, Fig. 8. In 
the case of Navy “M” structures, Fig, 8, it is seen that 
in the centrifugally cast material there are no apparent 
lead segregation, as can be seen in the sand cast mate- 
rial; this is due to the controlled rapid solidification 
which is an integral part of the centrifugal process. 


Conclusion 


Some of the Diesel engine bearings may be subjected 
to severe cyclic loading which result in connecting-rod 
bearing pressure in excess of 3,000 psi. It is shown that 
bronze-back bearings for such duties may be used suc- 
cessfully provided the bronze bearing material is cast 
centrifugally. Because of fine grain and homogeneous 
structure obtained by centrifugal casting methods phys- 
ical properties of bronze centrifugal castings are superior 
to those of sand-cast materials. 
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Improved Engine Lubrication 


Through Used Oil Analysis 


By H. L. HEMMINGWAY* 


Technical Service Department, The Pure Oil Company 


HERE was a time when many of us were convinced 
Tae the used oil analysis had little or no relationship 

to engine cleanliness. Those of you who have had 
considerable test engine experience have probably seen 
bad used oils drained from engines which were quite 
clean and good used oils drained from engines which 
were quite dirty. There is a considerable difference, 
however, between the usual laboratory engine tests and 
typical engine operation in field service; there is ample 
evidence that much of the dirtiness encountered in field 
operation stems from a different source than the dirti- 
ness of laboratory engines. It is on this basis that the 
Pure Oil Company Research and Development Labora- 
tories have been able to develop a method of used oil 
inspection which appears to have considerable signifi- 
cance in determining internal engine condition. 

Actually, only two things happen to oil during use in 
the engine, as follows: 

1. The oil itself may deteriorate, primarily as a result 
of oxidation. Some of this deterioration may take 
place and show up in the bulk oil in the sump; or, 
some of it may take place in thin films of oil on hot 
parts of the engine, such as pistons, rings, valve 
stems, etc. 


2. The oil may become contaminated with fuel dilution, 
water, soot, lead compounds, metal particles, dirt, 
anti-freeze, etc. 

In laboratory engines, contamination is usually kept 
at a minimum, with the primary variable being the 
deterioration of the oil itself. In engines in actual field 
service, it is generally agreed that oil contamination is 
more of a factor than oil deterioration, and facts pre- 
sented later in this paper substantiate this view. 

It is, of course, obvious that oil deterioration and 
its influence on engine condition is controlled by and 
is the responsibility of the oil refiner. It is equally obvi- 
ous that the contributing factors in oil contamination 
are fuel characteristics, engine design, type of opera- 
tion, and engine maintenance. Through the years, there 
have been definite trends of emphasis on oil contamina- 
tion as influenced by design or maintenance or on oil 
deterioration as influenced by lubricating oil properties 
and engine design. For example, during the years 1925 
through 1935, some 28 papers on oil contamination and 
one paper on high temperature oil deterioration were 
published in the S.A.E. Transactions. That was the era 
when fuel dilution figures of 10% to 20% were not un- 
common, moisture contamination was high, crankcase 
temperatures were low and air cleaners, oil filters, or 
effective crankcase ventilation systems were not yet gen- 
erally used. Most of these papers dealt with the causes 
and effects of fuel dilution or moisture contamination. 

From 1936 through 1946, on the other hand. there 
were only 2 papers on oil contamination as compared 
with about 49 papers on oil deterioration. Air cleaners 
and oil filters were becoming standard equipment, and 


* Member A.S.L.E. Presented before the Chicago Section 
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engine designers had disposed of fuel dilution by increas- 
ing the oil temperature. At these increased oil tempera- 
tures oil deterioration became an important factor. 

During the war, detergent type oils having high 
resistance to oxidation were developed by the oil indus- 
try. “Premium” oils were designated by the A.P.I. as 
oils having special qualities to resist oxidation and bear- 
ing corrosion. Today, premium and heavy duty oils are 
so resistant to oxidation that used oil samples seldom 
show evidence of any appreciable degree of bulk oil 
oxidation. As a result, contamination again becomes 
the predominant factor, and in 1947 through the first 
quarter of 1948 there have been published in the S.A.E. 
Transactions some nine papers on contamination as 
opposed to only four on oil deterioration. 


The Four Factors Which Are Vital to Good 
Engine Condition 


Engine Design 

Type of Operation 
Maintenance 

Fuel and Oil Quality 


If all four factors are “right,” a good engine condi- 
tion will result. If only one factor is neglected, the 
operation will suffer. No one factor can compensate 
for a failing in another; if the maintenance is bad, no 
oil, however good, can compensate for it. 

If, when we assume the responsibility for lubricating 
a new and unknown fleet, the engine could talk, it 
might tell us whether its design was right for the job it 
was doing, whether the type of operation suited its 
capabilities or whether it was too cold all winter or too 
hot in summer, whether it was properly maintained, and 
what its preference was as to type and grade of fuel 
and oil. After the engine was an established consumer 
of our fuel or oil, if it could talk, it could tell us whether 
the diet we had prescribed was the proper one, whether 
it was being fed often enough or too much, or whether 
its maintenance and operational environment agreed 
with it. 

Unfortunately the engine can’t talk, but it is still 
important for us to know the things .it might tell us. 
One way to find out is to check periodic oil samples. 
The tests we make on these samples must be tests which 
will reveal whether or not a desirable engine condition 
is being maintained. Perhaps we should first, then, 
define a desirable engine condition: 

1. Wear and friction must be kept at a minimum. The 
oil must be dirt-free. Water contamination must be 
avoided. Metal particles in the oil will reveal that 
wear is occurring. The oil must not be too thin to 
protect rubbing surfaces, or too thick to resist circu- 
lation when cold. 

Thus, to prevent wear, we must be able to detect 
in the oil the presence of dirt, moisture, and metal, 
and also any significant changes in oil viscosity. 

2. The engine must start readily at low temperature. 
This means that compression, carburetion, and igni- 
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tion must be right, and the oil must not be too heavy. 
Since poor compression, carburetion, or ignition con- 
tribute to incomplete burning of the fue!—resulting 
in the formation of soot, fuel dilution, and other 
blowby products—the used oil analysis must be able 
to detect the presence of these materials in the used 
oil. The viscosity measurement is significant in de- 
termining the influence of the oil on starting. 
A good engine condition is typified by good fuel and 
oil economy. Here again the viscosity of the oil is 
important in maintaining low oil consumption, and 
the presence of soot, dilution, or other blowby prod- 
ucts in the oil is an indication of engine conditions 
leading to poor fuel economy. 
+. The engine should remain clean. Engine cleanliness 

is affected by oil deterioration and contamination. 
In the used oil test we should be able to detect the 
beginning of oil deterioration and to differentiate 
between deterioration or oxidation of the oil and 
contamination. The presence of contaminants will 
lead to engine dirtiness, so the used oil test must 
detect them and, if possible, provide a clue as to 
source. The used oil test should also indicate whether 
or not detergent-dispersant type additives are still 
effective or have worn out. 

Since all oxidation is usually characterized by vis- 
cosity increase and/or the formation of insoluble sludges, 
our test method must be able to detect and identify these 
contaminants: 


Oil Contaminants 


Soot Metals Dirt 
Lead Salts Fuel Dilution Anti-Freeze 
Water Fuel Gums Materials Added 


Through Sabotage 
Test Methods 


The following used oil test method was a develop- 
ment of Dr. L. M. Henderson, and Messrs. R. J. Aske- 
vold and Richard Rue, working under the direction of 
Mr. W. B. Ross, Manager, The Pure Oil Research and 
Development Laboratories. It was developed to meet 
the following requirements : 

1. Speed. Twenty-four hour test results were requested. 
Actually, when running to capacity, the time per 
sample is about 21 minutes, 
Reasonable Accuracy. Extremely accurate results 
are not required in used oil testing since the oil is 
continually changing in properties anyway, and usu- 
ally we are more interested in a trend than in abso- 
lute values. Accuracy and reproducibility of plus or 
minus 10% was specified. Actually, the tests are 
running closer to plus or minus 3%. 
Minimum Expense. Streamlining and mass produc- 
tion techniques, involving as much automatic instru- 
mentation as possible, were specified, in order that 
considerably less skilled operators than those required 
for the usual A.S.T.M. procedures could be em- 
ployed. 
+. Significance. The significance of the results should 
be comparable to the significance of A.S.T.M. used 
oil tests, or special tests used by some commercial 
laboratories. 


we 


All of these objectives were realized in the test pro- 
cedure described below: 

Viscosity. The importance of viscosity measurement 
is well known, and the apparatus used is shown in Fig- 
ure 1. A portion of the sample is placed in an oven for 
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preheating to test temperature (100°F) upon receipt. 
Later it is transferred to one of the 16 beakers suspended 
in an oil bath from the turntable shown in Figure 1. 
The viscosimeter is the device shown at the right in the 
operator’s hand. An electric motor in the head drives 
a spindle equipped with a calibrated disk. The dial 
registers motor torque at synchronous speed, which can 
be converted to viscosity. Total time required for filling 
the beakers, measuring torque, washing torque shaft be- 
tween measurements, converting torque measurements 
to viscosities, emptying beakers and washing in prepa- 
ration for next test is about 110 minutes for 16 samples, 
er around 7 minutes per sample. 


Fig. 1 


Fuel Dilution and Water. Fuel dilution and water 
are measured in automatic vacuum stills. A battery 
of six are available, and, after the flasks are filled with 
a measured quantity of used oil, the remainder of the 
operation is more or less automatic. Wacuum is applied 
and maintained, and heating of the flask takes place at 
a predetermined rate, both under automatic control. 
Heating stops automatically at the temperature where 
previous tests have indicated that all raw fuel and water 
are evaporated. The relative quantities of each can be 
observed in the trap. 
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Percentage of Solids. Percentage of solids is observed 
volumetrically after dilution with special naphtha, and 
centrifuging. The first centrifuging determines “un- 
dispersed” solids. With detergent oils, however, the 
dispersed solids cannot be separated by simple centri- 
fuging. Therefore, following the first test the diluted 
sample is treated with a flocculating agent, and is 
whirled again. All of the solids come down in the sec- 
ond test, and are recorded as “Total Solids.” By differ- 
ence, the “Dispersed Solids” are determined. This test 
if of great value in determining the effectiveness of the 
detergent and also the condition of the oil filter. 


Following the determination of total solids, the 
special naphtha diluent is decanted and a second solvent 
added. This solvent is more or less specific for high 
molecular weight decomposition products resulting from 
oil decomposition. That portion of solids which is dis- 
solved by this solvent is recorded as “Tar and Asphaltic” 
material. A third solvent, more or less specific for lower 
molecular weight fuel decomposition products, is now 
added and the amount dissolved is recorded as “Gums.” 

The remaining material—consisting of soot, carbon, 
lead compounds, dirt, metal particles, etc.—is listed as 
“Tnsolubles.” 


Types of Insolubles. To determine types of insolu- 
bles, the insolubles are removed from the tube and 
spread on a microscope slide, and examined under a 
microscope. This simple examination has been  sur- 
prisingly effective in detecting abnormal amounts of 
solid contaminants which, as indicated by subsequent 
examination of the engines, were beginning to cause 
damage. 


Significance of .Tests 


Following are examples of typical test results picked 
at random: 


The diagnosis here is quite obvious. Engine tune-up 
is required. Compression, ignition and carburetion 
should be checked, and engine operating temperatures 
may be too low or crankcase ventilation inadequate. 
The rapid wear may be a result of excessive dilution 
or too low oil temperature. 

Sample B is an extreme example of a bad oil condi- 
tion. Solids are excessive and both fuel and oil deterio- 
ration products are present. Fuel dilution is high, exces- 
sive moisture is present, and excessive amounts of soot, 
grit, and metal were detected. In this case a complete 
engine overhaul was recommended, with special atten- 
tion to sources of water leaks, and more careful main- 
tenance of air cleaners in future. 

Sample C from an over-the-road truck is dirty, con- 
tains both fuel and oil deterioration products, and 
abnormal amounts of metal and dirt. Failure to main- 
tain air cleaners had caused excessive wear and extreme 
blowby, with resultant contamination and deterioration 
of crankcase oil. 

Samples D and E were drained from buses of the 
same make, operated by one fleet in a combination of 
city bus and cross country service. Sample E obviously 
is in excellent condition, while sample D is dirty, and 
shows excessive fuel dilution and soot. All of the varia- 
tions between the buses that produced this difference 
are not yet known; it is known, however, that Bus D 
was operated at very low crankcase temperatures due 
partly to overcooling of the cooling liquid, and it prob- 
ably was less carefully tuned and had less adequate 


- crankcase ventilation than Bus E. It is noteworthy that 


engines showing good oil tests in this fleet were satis- 
factorily clean, while those showing unsatisfactory oil 
condition were dirty. 

Sample E is from a four cylinder power unit opera- 
ting on natural gas in oil well pumping service, and 
operated by the Pure Oil Company Producing Division. 


SAMPLE A B C D E F 
, CITY RENTAL OVER THE WELL 
Total Engine Service. | +. 23,375 mi 18,000 mi. 26,237 mi. 26,043 mi. 10,274 mi. 36,920 hr. 
Reg. Gaso Reg. Gaso. Reg.Gaso. Reg.Gaso. Reg. Gaso. Nat. Gas 
1600 mi. 1000 mi. 1000 mi. 3000 mi. 3397 mi. 336 hr. 
Oil Filter Type. Waste None None Waste Waste Waste 
1600 mi. 3000 mi. 3397 mi. 336 hr. 
Down 42% None None Down 67% Down 20% None 
Per Cent. 2.4 15.0 4.6 - 00 0.2 
Undispersed Solids, Per Cent............ 2.4 13.0 0.0 0.0 0.0 0.0 
Dispersed Solids, Per Cent.............. 0.0 2.0 4.6 2.3 0.0 0.2 
dar and nspnaitic, Per Cent... .. 2... 0.1 4.0 1.8 0.3 0.0 0.0 
2.0 9.8 1.1 0.6 0.0 0.0 
Per Cent... 0.3 1.2 1.7 1.4 0.0 0.2 
0.0 2.6 0.0 0.0 0.0 0.0 
Dilution, 6.4 5.8 3.3 13.6 3.8 0.0 
Metal Ex. Ex.@ Ex N N N 


a.—Large amount iron and bearing metal present. 
N—Negligible or normal amount present in sample. 
Sl.—Slightly higher than normal amount present. 


Ex.—Excessive amount present in sample—immediate correction indicated. 
Figures in bold face type indicate abnormal condition—immediate correction indicated. 


Sample A is from a City Bus, The amount of fuel 
dilution is high for this service, and viscosity has been 
reduced over 40%. The amount of solid material is 
excessive for operation with a good oil filter, and the 
detergent is no longer effective in dispersing the solids. 
The solid materials appear to be mostly fuel soot and 
fuel gums. An excessive amount of metal indicates rapid 
wear. 
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It is included here to show the excellent oil condition 
which results from the use of an engine properly 
designed for this operating condition, with the proper 
quality fuels and lubricants and good maintenance. 
Where all of these four familiar factors are right, the 
oil and engine condition is always satisfactory. These 
engines operate 24 hours a day, seven days a week, and 
(Continued on page 191) 
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CURRENT LITERATURE 


Cherzistry & Engineering, No. 7, 
February 14, 1948 
= PETROLEUM AND SYNTHETIC 


Anon.—p. 98 

In the Report on the Petroleum and Synthetic 
Oil Industry of Germany (1947), by a Mission 
from the Ministry of Fuel and Power, is given 
the result of an investigation of the manu- 
facture in Germany of products from coal and 
petroleum for use as fuels and lubricants. The 
report is divided into seven sections: (1) Car- 
bonization and Gasification of Coal; (2) Hydro- 
genation Processes; (3) Fischer-Tropsch Process ; 
(4) Crude Oil Production; (5) Petroleum Re- 
fining; (6) Lubricating Oil Production. and (7) 
Testing and Evaluation of Products. The data 
of the report are reviewed. 


A NEW PROCESS FOR THE RECOVERY OF 
ETHYLENE FROM COKE OVEN GAS 
Schuftan, P. M.—pp. 99-104 

The paper was read at a joint meeting of the 

Chemical Engineering Group with the Low Tem- 
perature Group of the Physical Society, No- 
vember 18, 1947. The new process described here 
produces ethylene of 97% or more directly from 
coke-oven gas and as the main product. The 
process was developed by the British Oxygen 
Company and the large experimental plant was 
built at Corby. The principle of the process 
is explained and a simplified flow diagram is 
given. The plant is described and the results 
and prospects are discussed. Forty-five refer- 
ences are 


Chemical Py Vol. LV, No. 2, 
February, 1948 


SYNTHETIC ORGANIC CHEMICALS 

Anon.—pp. 110-111 

A graph shows the pattern of the synthetic 
organic chemicals industry as seen in the growth 
chart of its two great branches. Since the 
acyclics came out of nowhere in the middle 20's, 
the cyclics have had difficulties keeping pace. 
Table 1 shows production of certain synthetic 
organics in the United States for 1939, 1943, 
1944, 1945 and 1946. Table 2 shows production 
of certain cyclic synthetics for the same years. 


PETROCHEMICALS 

Anon.—pp. 112-113 

Announced construction plans and construc- 
tion actually begun during the last 12 months 
shows that 1948 will witness an unparalleled 
production of chemical intermediates and fin- 
ished chemical products from petroleum and 
natural gas from the Southwest. Many new 
products with potentialities have emerged. Sched- 
uled for 1949 or 1950 completion are the plants 
of Stanolind Oil & Gas Co. in the Hugoton 
Field in Kansas and Carthage Hydrocol near 
Brownsville, Texas, for production of synthetic 
gasoline and byproduct chemicals by catalytically 
synthetising carbon monoxide and hydrogen by 
processes for superior to the original Fischer- 
Tropsch method. 


COAL 
Anon.—p. 

Coal ieee were produced in 1947 at near 
capacity rates. A graph shows the picture from 
1919-1949. Refining of primary coal products by 
oven operating companies has increased sub- 
stantially during the war. A large percentage 
of total production is refined and substantially 
wider variety of products is made. Pyridine 
chemicals have received increased attention be- 
cause of critical demand. 


PLASTICS AND SYNTHETIC RESINS 
Anon.—p. 116 

Although thermosetting plastics continued 
their steady growth in 1947, the thermoplastics 
end of the egg td suffered difficulties early in 
the year. The slump in demand could be at- 
tributed partly to bringing in new production 
capacity and reduction of high inventory stocks. 
This situation eased in the fall and by the end 
of the year sales were at record heights. New 
resins have been introduced and new uses found. 
Perhaps the vinyl chloride group is one of the 
most important. Polyvinylchloride may be blended 
with GR-N synthetic rubber, the copolymer of 
acrylonitrile and butadiene. The Resinous Prod- 
ucts and Chemical Co. pr two new plas- 
tics, Uformite F-240, a butylated urea-formalde- 
hy de and Duraplex ND-78, a _non-oxidizing 
phthalic alkyd resin. 


PETROLEUM REFINING 
Anon.—p. 119 
The problem of expanding capacity of existing 
equipment to meet an unprecedented demand for 


178 


LuBRICATION ENGINEERING is starting 
with this issue to present brief abstracts 
of pertinent literature covering lubrica- 
tion and related fields. The abstracts are 
obtained from a variety of sources, with 
the greater portion of this particular list 
being furnished through the courtesy of 
Dr. C. M. Larson. 


petroleum products has been paramount. New 
design of equipment for successful operation of 
catalytic cracking units of small capacity dis- 
pelled a supposition of a few years ago that such 
units could not be built. Material increases in 
refining capacity also resulted from redesign of 
existing equipment to remove bottlenecks. Re- 
storation of idle capacity to use was another 
factor in enabling the refining industry to meet 
the heavy demands. Efforts to reduce manufac- 
turing costs have occupied all refiners. Many 
millions of dollars have been spent on research 
but no accurate, reliable estimate of the exact 
amount to be spent in 1948 is available. 


OILS AND FATS 
Anon.—pp. 124-125 

Increased domestic production for imports of 
fats and oils gave process industries a little 
more flexibility than they had since the war 
began. Solvent processes are taken up. Some 
statistics are presented. Production of about 
two billion pounds of tallow and grease in 1947 
set the record. Figures for cottonseed products 
in 1946 and 1947 are given. Peanut oil produc- 
tion in the year ending August 31, 1942, was 
second only to the 1941 record of 174 million 
pounds. Coconut oil availability in 1947 was 
high. Flaxseed production in 1947 in the United 
States was about 40 million bushels. Tung oil 
production was about 12.7 million pounds. 


FATTY ACID DISTILLATION 
Anon.—pp. 146-149 

Fatty acids can be purified and separated by 
distilling operations. Wilson & Co. is using bulk 
overhead distillation at its Philadelphia works 
to produce fatty acid blends, while Armour & 
Co. has installed a fractional distillation system 
at Chicago. Foster-Wheeler designed both sys- 
tems. A flow diagram of each system is presented. 


TETRAETHYL PYROPHOSPHATE 
Anon.—pp. 176, 

The German developed insecticide discussed here 
consists of tetraethyl pyrophosphate. Nifos-T 
contains 40% of this according to the manufac- 
turer, Monsanto Chemical Co. In conjunction 
with DDT as a dust or spray, this compound 
will destroy mites and aphids that multiply 
abnormally after extinction by DDT of their 
natural insecticide enemies. 


CHEMICALS FROM 


L.—pp. 266, 268 
(Oronite Chemical ie. before Pacific Indus- 
wa Conferences, San Francisco, Oct. 23, 
At the close of the second World War, toluene 
demand dropped as it did at the close of the 
first. World War. The postwar benzene picture 
is different and demand did not drop off sharply. 
It is safe to predict that the chemical uses for 
it will increase rapidly. Xylenes are already 
being produced from petroleum. Higher aro- 
matics have not so far been produced commer- 
cially by the petroleum industry in a high state 
of purity. Cresylic acids have for some years 
en produced from petroleum and are com- 
petitive with those of coal tar. However, their 
production has been of a byproduct type and so 
can not be greatly expanded. Synthetic organic 
detergents have long been made by numerous 
companies. 


HOW TO FORM A CORPORATE PATENT 
POLICY 


Davis, A. S., Jr.—pp. 272, 274 
a Corp.. fore Industrial Research 
; Niagara Falls, Ontario, Sept. 25, 1947) 
By "CORPORATE patent policy is meant the 
way in which a corporation looks at the patent 
system and what it wants to make it do for it. 
It does not refer to the daily detail, patent 
prosecution or the administrative technique of 
seeing that inventions are taken over by the 
patent department from the laboratory. It does 
not refer to the usual dealings on patent matters 
nor the forms of agreements companies enter 
into among themselves. It involves these items 
but is very much broader as it refers to the 


general attitude of the company toward patent 
actions and deals with the “‘why”’ rather than 
the ‘“‘how’’ and ‘‘what.’’ It refers to the patent 
policy of the company as a whole. 


PETROLEUM RESERVES vs. PETROLEUM 
ION 


(U. S. Bureau of Mines, before American 
Inst. of Chemical Engineers, Detroit, Nov. 
13, 1947) 

Causes for petroleum shortage in the United 
States include low rate of discovery and sharp 
rise in demand. 4 million barrels of oil a day 
were needed before the war, 5 million barrels a 
day during the war, and 51, million barrels at 
present. Before 1951, it is believed the demand 
will reach 6 million barrels a day. Some believe 
imports are the answer, especially in the Persian 
Gulf area, but it is doubtful that we have any 
material amount of oil that can be made avail- 
able from this source for use in the United 
States before 1951. Secondary recovery methods 
are gaining importance. Methods have been de- 
veloped for converting natural gas to motor 
gasoline. Oil shale offers a source. However, 
the United States has Ryo se coal from which 
oil can be made. Such reserves will be sufficient 
to last 100 years. The synthetic fuel industry 
is a large and complicated job and to produce 
2 million barrels of oil a day synthetically may 
require an investment of 8 or 9 million as well 
as perhaps 15 million tons of steel. 


NEW TECHNIQUE REMOVES FISCHER- 
TROPSCH HEAT 
Storch, H. H.—pp. 276, 278 
(U. S. Bureau of Mines, before Philadelphia 
Section, American Chemical Society, Octo- 
ber, 1947) 

Synthesis 4) liquid fuel by combining carbon 
monoxide gas wit hydrogen by use of heat and 
catalysts and sometimes increased pressure is 
carried out by several companies in the United 
States. They have done development work on 
a_ process utilizing fluidized powder technique. 
One plant with a canacity output of 8,000 bar- 
rels per day was erected at Brownsville, Texas. 
It will use natural gas. Pilot plant test showed 
it may operate continuously for as long as 1,600 
hours, producing chiefly gasoline with minor 
amounts of Diesel fuel and chemicals. The 
Bureau of Mines has developed another tech- 
nique for removing the tremendous heat gener- 
ated. An oil goes into the converter with the 
gas mixture. As the oil touches the hot surface, 
it evaporates and absorbs heat. This technique 
permits elimination of bulky expensive cooling 
equipment and gives excellent control. With this 
method, the catalyst is spread in pellets in a 
fixed bed. 


COLOMBIAN PETROLEUM 
e‘leur, J.—p. 282 
(Digest from ‘‘Notes on the Economic 
Genlogy of Colombia,’? Dyna, No. 57, 
1936, 1947 [Published in Columbia] 
Colombia fields hold ninth place among the 
world’s petroleum producers and second place 
in South American countries. The attached table 
shows quantity of petroleum produced from 1921 
through 1945. The low figures for 1942 and 
1943 are due to difficulty of maritime _trans- 
portation during the war. The Tropical Oil Co. 
and the Colombian Petroleum Co. have the chief 
concessions in commercial production. 


Chemical Engineering, Vol. LV, No. 4 
April, 1948 
PRODUCTION OF MANUFACTURED GAS 
USING GAS TURBINE CYCLES 
Jenny, F. J.—pp. 108-111 
Development of continuous processes for con- 
verting coal to gas is one of the important phases 
in the synthetic fuels research program currently 
under way in this country. A process has been 
outlined for the continuous production of manu- 
factured gas from solid and liquid fuels. The 
process incorporates a gas turbine cycle which 
generates the power required for the air and 
oxvgen compressors of the oxygen unit, and in 
addition may also generate by- product power. 
Consideration is also given to a simple cycle 
using atmospheric air, again with a gas turbine, 
and using liquefied petreleum gas for enrich- 
ment. 


THYSSEN-GALOCSKY, LURGI PROCESSES 
PROMISING FOR GAS MANUFACTURE 
Anon.—p. 121 

Two promising gasification processes, Thyssen- 

Galocsky and Lurgi high pressure, were utilized 

by the Germans during the war to manufacture 

gas for Fischer-Tropsch liquid fuel synthesis. 


(Continued on page 188) 
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NEW PRODUCTS and EQUIPMENT 


NEW BARREL TRUCK 


A light-weight, but extremely 
rugged general purpose hand truck 
is now available from General 
Scientific Equipment Company, 
27th and Huntingdon Streets, Phila- 
delphia 32, Pa. 


According to the manufacturer, 
the outstanding feature of this hand 
truck is the two chime hooks, which 
are adjustable, to lock barrels and 
kegs of different heights securely in 
position. Truck is finely balanced 
so that most of the load is carried 
on the wheels, thus making it easy 
to use and handle. 


Address General Scientific Equip- 
ment Co., 27th and Huntingdon St., 
Philadelphia, Pa. 


HYDRO-SOLV "A" 


A new sludge and gum solvent 
has been developed by the Swan- 
Finch Oil Corporation for the users 
of hydraulic equipment. The new 
product, known as Hydro-Solv “A,” 
can be added to regular hydraulic 
oils to remedy any sluggish opera- 
tion caused by contaminants. 

After the recommended 100-150 
working hours allowed for the treat- 
ment, the system should be com- 
pletely drained and new oil put in. 
Gum and sludge, either in solution 
or suspension, is removed with the 
dirty oil. There is no necessity of 
cleaning the system after using 
Hydro-Solv “A.” Simply refill and 
resume production. 

Hydro-Solv “A” is a liquid con- 
centrate composed of several highly 
active organic gum and sludge sol- 
vents. These compounds have been 
specially selected to perform spe- 
cific functions when added to a used 
oil in a contaminated system. Final 
product is a delicate balance and 
blend of each organic chemical 
having high compatibility and sta- 
bility. The product is not a lubri- 
cant in itself and consequently can 
not be used neat in a hydraulic sys- 
tem. The product is non-corrosive 
and will not affect fine surface 
finishes. 


New literature is available from 
Swan-Finch on this product. 


SOLVENT BOOKLET 


The DuBois Company announces 
the reprinting and supplementing of 
their booklet on solvents, which was 
first released several months ago. 
The initial demand was so great 
that it is being offered again with 
additional data. 

This booklet contains information 
on flash points, boiling ranges, chem- 
ical constitution, toxicity, trade 
names, etc., on those solvents most 
frequently used in metal cleaning. 
It makes possible easy selection of 
the correct solvent for a particular 
job. 

This booklet discusses the use of 
emulsifiable solvents and the fast 
growing popularity of emulsion 
cleaning, and the effect of the vari- 
ous solvent groups on_ particular 
oils. 

Flash points are also given on 
each of these solvents mixed with 
Actusol, an emulsifiable oil deter- 
gent manufactured by The DuBois 
Company. Actusol raises the flash 
of combustible solvents and provides 
protection for the skin. Actusol is 
an emulsifiable oil detergent used to 
augment the solvent power, to 
emulsify insoluble oils, and to pro- 
vide water rinsability in solvent 
cleaning operations. 

Requests for this booklet should 
be sent to The DuBois Company, 
Cincinnati 3, Ohio. 
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New Drum Pump 


This efficient, self-priming drum 
Pump for alcohols,, paint thinners, 
light oils and other volatile liquids 
is equipped with a positive shut-off 
valve that is absolute protection 
against evaporation losses. Its maxi- 
mum capacity is 15 gallons per 
minute. 

The No. 750 pump has no pistons, 
rings or leathers; no rotating parts 
to stick or wear. The special dia- 
phragm is a heavy cord-fabric vul- 
canized between synthetics. It does 
not dry out, swell up, rust or corrode 
and is unaffected by petroleum 
products, alcohol and most other 
fluids. 

A handy fill-spout makes it easy 
to fill measuring cans and con- 
tainers. All waste is prevented by 
an automatic drain back which 
completely drains hose and pump 
when handle is lifted. A locking 
link, near the middle of the handle, 
can be used to prevent use of pump 
by unauthorized persons. 

The No. 750 pump, sturdy and 
trouble-proof, is economically priced 
at only $10.75. Write for complete 
data or order direct from the Gen- 
eral Scientific Equipment Company, 
2700 W. Huntington Street, Phila- 
delphia 32, Pa. 
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AUTOMATIC LIQUID BALANCE 


The flow measurement of any 
liquid can now be automatically de- 
termined by weight, by the use of 
the new ERDCO Automatic Liquid 
Balance. This device operates with- 
out any interruption of the flow. By 
eliminating the possibility of human 
error, it obviates the necessity of 
time-consuming reruns. 


This Automatic Liquid Balance 
operates on the principle of meas- 
urement by weight, which has been 
established for many years as the 
most accurate method of determin- 
ing flow of fluids. It advances the 
use of the weight system by making 
unnecessary all manual operation of 
valves, weight lifters, and switches. 
It measures the time required for a 
given quantity of liquid to flow, as 
determined by balancing against a 
calibrated weight. The determina- 
tion is therefore independent of the 
physical properties and temperature 
of the liquid. 

Because the operation is entirely 
automatic, there is nothing to be 
done or watched after the switch 
is turned on, and the operator is 
completely free to perform other 
duties during the weighing cycle. 
Other of the definite advantages 
over the former methods are: 
liquid wastage is stopped; there is 
no carry-over when liquids are 
changed; there is less fire hazard 
with inflammable liquids; the com- 
plete flexibility offered by different 
values of weights satisfies various 
requirements; and the accuracy of 
the measurement is unquestionably 
precise. 

This Automatic Liquid Balance is 
equally adaptable to the flow meas- 
urement of lubricating oil, coolants, 
alcohol, acids, or other liquids. It 
may become a part of regular labo- 
ratory equipment for constant use 
or for special tests, such as the 
primary calibration of continuous- 
reading flowmeters. 

The weighing section is installed 
in a polished hardwood cabinet 
with removable glass door. The 
cabinet is 24” high, 18” wide, and 
9’ deep. The remote control unit 
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is in a flush mounting metal box, 
having a panel size of 914x1334”. 
It may be equipped with an electric 
stop clock or counter. The ERDCO 
Automatic Liquid Balance is now 
available, being produced by the 
Engineering Research and Develop- 
ment Company of Hinsdale, IIlinois. 


SUPER-FLUX 


The Elliott Chemical Company, 
Struthers, Ohio, plans national dis- 
tribution of its product Super-Flux. 
Super-Flux is an agent for intensi- 
fying fuel oil. By its de-emulsifying 
action, suspended globules of water 
in the oil are released and settled at 
the bottom of storage tanks. Super- 
Flux used regularly prevents further 
formation of sludge and eliminates 
periodic tank clean out. Many 
companies are using Super-Flux to 
reclaim the heavy sludge that has 
accumulated in the bottom of stor- 
age tanks. For further information 
address The Elliott Chemical Co., 
Struthers, Ohio. 


“FEROX" 


From a formula extensively used 
in Germany before the war, an eco- 
nomical new cutting oil which it is 
claimed eliminates the need of 
further rust prevention treatment 
for tools, materials and machinery 
is now being marketed in this coun- 
try under the name of Ferox. 

For most metals it is used one 
part Ferox Cutting oil to 49 
parts clear water. For use on cast 
iron and malleable iron, one part 
Ferox Cutting Oil is used with 
33 parts of clear water. For oper- 
ations which call for threading or 
polishing, Ferox is used—one part 
Ferox to 35 parts clear water. 

Actually, a homogeneous combi- 
nation is achieved when Ferox Cut- 
ting Oil is mixed with water. It is 
sold in 5 gallon cans and 35 gallon 
drums by Beacon Rust Proofing 
Company, 19 West 31st Street, New 
York, New York. 


LIQUID WAX LUBRICANT 


A new liquid wax for use as a 
lubricant in the manufacture of 
metal items by the impact extrusion 
process has been developed by the 
makers of Johnson’s Wax. It is 
being marketed as Johnson’s LW 
#20 Wax. 


In impact extrusion a waxed 
metal slug is placed in a die and 
struck a single, hard blow with a 
punch, causing the metal to flow 
out of the die and shoot up the sides 
of the punch to form a perfect tube. 
Typical articles produced by this 
process are collapsible tooth paste 
and shaving cream tubes and con- 
denser cans. 


The great heat generated in the 
process and the need for complete 


freedom of flow require an extremely 
efficient and rugged lubricant. 
Johnson’s LW#20 Wax meets these 
requirements, giving a much more 
even coat than oils and tallows for- 
merly used. It remains in place un- 
der the terrific heat and does not 
dissipate itself—thus cutting the 
number of rejects due to scoring 
caused by imperfect lubrication. 
Development work on this process 
has been done by Johnson’s chemists 
in cooperation with metallurgists at 
the Edgewater, N. J., plant of the 
Aluminum Company of America. 
Further information on LW#20 
Wax can be obtained by writing to 
Product Finishes Department, S. C. 
Johnson & Son, Inc., Racine, Wisc. 
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“CLEAN OIL" 


Volume 4 No. 1 of Clean Oil, a 
quarterly publication of Honan- 
Crane Corporation, just off the 
press, presents an unusually inter- 
esting case history of oil purifica- 
tion and how it solved several major 
problems for a Canadian plant pro- 
ducing styrene and other chemicals 
derived from petroleum crude. 


This case history tells how Puri- 
fiers, installed on 43 engines, have 
extended engine overhaul periods 
from 5,000 to 10,000 or more hours, 
cutting the labor bill and down- 
time for engines in half. Parts re- 
placement costs also have been 
greatly reduced. The total purifica- 
tion cost figures about $1 per week 
per engine. 

The booklet devotes seven of its 
eight pages to discussion of this one 
plant’s problems. The story gives 
complete and comprehensive infor- 
mation about this particular instal- 
lation, with a wealth of detail that 
makes the findings applicable to 
operations in many fields. Included 
also is a complete description of the 
construction and features of Honan- 
Crane Purifiers. Copies of Clean 
Oil are available on request to 
Honan-Crane Corporation, 818 
Wabash Ave., Lebanon, Indiana. 


New Houghton Plant 


Toronto — A pre-war dream be- 
came a post-war reality when E. F. 
Houghton & Co. of Canada, Lim- 
ited, manufacturer of industrial oils, 
chemicals and leathers, began oper- 
ations in its new Toronto plant on 
July 15, under the direction of 
E. H. MacInnis, Vice-President and 
Director of Sales. 


The new plant, an affiliate of 
E. F. Houghton & Co., of Phila- 
delphia, will specialize in the manu- 
facture of metal working products 
such as carburizers, quenching oils, 
cutting oils, heat treating salts and 
drawing compounds, according to 
G. W. Pressell, Houghton Executive 
Vice-President and President of the 
Canadian company. Textile process- 
ing oils for wool, cotton and syn- 
thetic yarns and_ surface active 
agents also will be manufactured, as 
well as industrial lubricants and 
mechanical leathers. 


Located at 100 Symes Road in 
Northwest Toronto, the new plant 
property covers 2% acres of ground 
and is geographically situated so as 
to take full advantage of both rail 
and motor shipping facilities. 


The Houghton Canadian sales 
organization today includes twelve 
representatives covering all of 
Canada from Vancouver to and in- 
cluding the Maritime Provinces. 
These men have an aggregate of 150 
years of sales and service experience. 
British Columbia is covered by Pro- 
duction Supply Co., Houghton rep- 
resentative in Vancouver. 


Now, after war-time delays, 
Houghton is glad to be able to build 
its own new plant to keep pace with 
the growth of business in Canada. 


BOOK REVIEWS 


Wear and Lubrication of Piston Rings 
and Cylinders 


By Dr. Reemt Poppinga 
Published by the A.S.L.E. Chicago, 
Tll., 1948. 201 pages. Price $3.50 
($3.00 to members of the Society). 

This outstanding book in the field 
of wear and lubrication was origi- 
nally published in Germany by 
V.D.I. (Verein Deutscher Inge- 
nieure). The translation for the 
Society was made by Dr. Edmund 
Kurz of Queens College, New York, 
with Professor Dudley D. Fuller of 
Columbia University acting as Tech- 
nical Advisor. 

The fundamental nature of this 
book in the field of wear as influ- 
enced by material structure and 
lubrication is extremely well deline- 
ated. Not the least of the book’s 
value arises from the very extensive 
bibliography of related literature in 
the field which lists 636 references. 

The book should be of value not 
only to the lubrication engineer but 
to all designers and operators faced 
with the problem of designing and 
maintaining equipment. 


Chambers’ Mineralogical Dictionary 
Chemical Publishing Company, Inc. 
Brooklyn, New York, 1948. 47 pages 
and 40 colored plates. Price $4.75. 

For those concerned with miner- 
alogy and geology, this dictionary, 
with its numerous colored plates, is 
indeed a “must.” Over 1400 miner- 
alogical terms are included with 
listings of chemical composition, 
crystal form, physical and chemical 
properties, and occurrence and uses 
of the minerals. 

The colored plates are extremely 
fine examples of the printer’s art in 
very rich and natural coloring. 


ge COLLOIDAL GRAPHITE 


INDUSTRIAL PRODUCTION 


for—HOT or COLD FORGING, DRAWING AND STAMPING e ASSEM- 
BLY and RUN-IN e HIGH and LOW TEMPERATURES e IMPREG- 
NATION and PARTING e ALL RUBBING and SLIDING SURFACES. 


"Grafo" Colloidal Graphite may be obtained in water, petroleum oil and castor oil, 
in concentrated, semi-concentrated and ready-for-use mediums. 


Write Us Regarding Your Special Applications 
PRODUCE MORE—FASTER—BETTER 


GRAFO COLLOIDS CORPORATION 


Other Industrial Uses: 
DIE CASTINGS 
MOLD COATINGS 
STEAM CYLINDERS 
WIRE DRAWING 
PARTING COMPOUNDS 
IMPREGNATION 
PLASTICS 
CORROSION RETARDANT 
RESISTANCE ELEMENTS 
STATIC CONTROL 
CONDUCTIVE COATINGS 
EXTREME PRESSURES 


360 WILKES PLACE 
SHARON, PENNSYLVANIA 
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ST. LOUIS 


The members and guests of this 
Section closed their 1947-48 season 
on May 18th, with an attendance of 
better than 50, the speaker of the 
evening being Professor L. M. Tich- 
vinsky, of Washington University, 
on the subject of “Heavy Duty 
Bearings,” dealing with general 
bearing performance, particularly 
in reference to heavy duty recipro- 
cating type engines and illustrating 
with slides bearing failures and their 
analysis. Dr. Hersey of M. I. T. was 
in St. Louis and attended the meet- 
ing as a guest of Professor Tich- 
vinsky. New officers for the coming 
season were elected. (See Section 
Officers page.) This Section organ- 
ized approximately one year ago 
and has made a remarkable record. 
It has attracted some of the fore- 
most authorities in the country on 
various subjects and its membership 
has increased rapidly. We are in- 
formed by Mr. T. V. Picraux, the 
newly elected Vice Chairman, that 
they expect to double their mem- 
bership the coming season. 


NEW YORK 


This Section officially closed its 
1947-48 season with a _ dinner 
meeting at Stouffer’s Restaurant on 
May 11th. During the year the 
membership has been increased from 
90 to 160 members. Following the 
dinner, a most interesting talk on 
“Development and Appraisal of 
Lubricant Testing Procedures” was 
presented by Mr. R. C. Adams, 
U. S. Naval Engineering Experi- 
ment Station, Annapolis, Marylard. 
Mr. Adams emphasized particularly 
the statistical methods available for 
analyzing test results and the interest 
in this subject was evidenced by the 
great amount of discussion following 
the presentation of the paper. 
Among the guests present were six 
from Central and South America 
and one from South Africa. The 
meeting closed with the election of 
Officers for the 1948-49 season. 
(See Section Officers page.) 
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BUFFALO 


The June meeting of this Section 


‘was an enjoyable social affair. 


Thomas J. O’Rourke, Chairman of 
the Committee for the evening, did 
an excellent job, frem the re:resh- 
ments which preceded the meeting to 
the finad good-night. 46 members 
and guests gathered at the Automo- 
bile Club of Buffalo, situated at 
Clarence, N. Y., for a fried chicken 
dinner and a very interesting eve- 
ning. It was regretted that the 
Canadian members and friends were 
unable to be present. Mr. Norm 
Weiss, a strolling accordianist, enter- 
tained and at the conclusion of the 
dinner he was assisted by Max 
Winkler, who was celebrating his 
65th birthday anniversary. Max 
favored with some very entertaining 
whistling and magic stunts. Mr. 
Paul Cardeaux, whose range of 
voice includes both tenor and bass, 
sang several familiar songs in a very 
stirring manner. This was followed 
by group singing of popular num- 
bers, and an opportunity for infor- 
mal chats and getting acquainted. 
The first fall meeting will be held 
on Wednesday, September 15th, at 
the Westbrook Hotel in Buffalo. 
National President of A.S.L.E., 
George L. Sumner, will be the 
guest, as will Anthony J. Zino, 
Society Membership Chairman, who 
will give an illustrated lecture on 
“Hydraulic Systems.” The results of 
the letter ballot for officers for the 
coming year will be announced at 
the September meeting. 


| Credit goes to the Indianapolis — 
Section for electing the first Sec- 
tion Editor who will be respon- 
sible for relaying to the central | 
office the latest news of Section | 
events, coupled with their sched- 
ule of meetings and events. Mr. 
H. E. Nicholson of The Texas 
Company was elected to this post. | 
We hope it will be possible for | 
| 


all Sections to appoint similar 
_ duties to one of their members. 


INDIANAPOLIS 


The last meeting of the season was 
held on May 24th at the Severin 
Hotel, with outside speaker 
scheduled. It was a purely business 
meeting where plans were made for 
the coming season and various other 
matters of importance to the Society 
were discussed. It was decided to 
change their election dates prior to 
April 10th so that the incoming 
officers could attend the conven- 
tions. The first fall meeting was set 
for September 27th, with plans as 
yet incomplete. 


NORTHERN CALIFORNIA 


The June 3rd meeting of this 
Section, held at Treasure Jsland, 
was preceded by a turkey dinner. 
Chairman, H. G. Isbell presided. 
Mr. Paul Ruedrich introduced the 
speaker of the evening, Dr. U. B. 
Bray. President and Research Direc- 
tor of the U. B. Bray Co., Los 
Angeles, Calif., who gave a most 
interesting discussion on ‘“Develop- 
ment and Use of Additives in Lubri- 
cating Oils.” Dr. Bray high-lighted 
his talk with many interesting 
demonstrations. Commentators were 
Mr. Bondi and Mr. Walters of Shell 
Research Corp. The next technical 
session will be held in October. 
Plans are now under way for a 
social meeting scme time during the 
month of August. 


CLEVELAND-YOUNGSTOWN 


The Section held its final business 
meeting of the year at the Lubr‘zol 
Corp., Wickliffe, Ohio. Prior to the 
meeting, a dinner was attended by 
71 members and guests at the Euclid 
Shore Club, near Wickliffe, after 
which a_ well-organized trip was 
conducted through the  Lubrizol 
Corp., where laboratory and manu- 
facturing processes in the making of 
engine oil additives and gear lubri- 
cant. additives were inspected. Later 
in the evening, a question and 
answer period was held. New offi- 

(Continued on page 184) 


Lubrication Engineering. August, 1948 


| 
| 
| 
i 


| 
| 
| 


i 
| 
| 
| 
\ 
i 
i 


A.S.L.E. Section Officers 


Baltimore: 


Chair., A. vain. a Cork & Seal Co., Inc., Eastern Ave. & 
sae St., Baltimore 3, Md. 
V. Chair., A. E. Cichelli, Bethlehem Steel Company, *802 E Street, 
Sparrows Point 19, Md. 
Secy.-Treas., P. Raymond Staines, The Davison Chemical Corp., 
Curtis Bay Plant, Baltimore 3, Md. 
Buffalo: Chair., K. E. McHenry, Bethlehem Steel Co., Hamburg Turnpike, 
Lackawanna, 
Co-Chair. (Canada), T. A. Marshall, Steel Co. of Canada, Ltd., 
Wilcox, Hamilton, Ontario 
Co-Chair. (U.S.A.), A. E. Mould, Tidewater Associated Oil Co., 
*22 Highland Drive, Williamsville, N. Y. 
Secy., Nathan Morrell, Eastman Kodak Co., 333 State St., Roch- 
ester 4, N. Y. 
Treas., Georee “ex Republic Steel Corp., 1175 S. Park Ave., 
Buffalo 20, N. 
Chicago: N.C. Penfold, Research Foundation, 35 W. 33rd 
, Chicago 16, Til. 
V. Chains C. E. Schmitz, Crane Packing Co., 1800 Cuyler Ave., 
Chicago 13, Ill. 
ae ae D. S. Gray, Armour Research Foundation, 35 W. 33rd 
Chicago 16, Ill. 
Cleveland- Chair., Edwin Crankshaw, Cleveland Graphite Bronze Co., 17000 
7 2 St. Clair St., Cleveland 10, Ohio 
Youngstown: chair, Charles A. Geisinger, B. F, Goodrich Co., 500 S. Main 
St., Akron 18, Ohio 
Secy., Charles H. Frazier, The Torrington Co., 16004 Detroit Ave., 
Cleveland 7, Ohio 
Treas., J. W. Kasmark, Lincoln Engineering Co., *596 E: 103rd 
St., Cleveland, Ohio 
Dayton: Chair., R. F. McKibben, National Cash Register Co., #241 N. 
Smithville Rd., Dayton 3, Ohio 
Secy.-Treas., R. Lyle Brace, Brace Engineering Co., 440 E. Schantz 
Ave., Dayton 9, Ohio 
Detroit: Chair., P. W. Uhl, Detroit Diesel Engine Div. G.M., 13400 W. 
Outer. Dr., Detroit 23, Mich. 
V. Chair:, P, D. Wright, Timken Detroit Axle Co., 100 Clark St.; 
Detroit 32, Mich. 
Secy., James W. Hopkinson, Penn Petroleum Corp., 5690—12th St., 
Detroit 8, Mich. 
Treas., B. B. Phelps, Detroit Transmission Div., G.M.C., *2156 
Cadillac Blvd., Detroit 4, Mich. 
Indianapolis: S. Bigger, Socony-Vacuum Oil Co., Inc., #3710 Central 


, Indianapolis, Ind. 
V. Chair., D. H. Wilson, Continental Steel Corp., South Plant, 
Kokomo, Ind. 
Secy.-Treas., J. E. Burns, Jr., Crescent Oil Co., 514 W. Wyoming 
St., Indianapolis 2, Ind. 


Los Angeles: 


Chair., Milton A. Wise, General Petroleum | Corp., 108 W. 2nd St., 
Los Angeles 12, Cal. 

V. Chair., Peter Kyropoulos, California Inst. of Technology, 1201 
E. California St., Pasadena 4, Cal. 

Secy.-Treas., Richard L. Engel, Allis-Chalmers Mfg. Co., *800 S. 
Abbot Ave., San Gabriel, Cal. 


Milwaukee: Chair., Alvin E. Boie, Allis-Chalmers Mfg. Co., *6921 W. Rogers 
St., West Allis 14, Wisc. 
V. Chair., Richard D. Bussard, Ladish Co., 5481 S. Packard, 
Cudahy, Wisc. 
Secy., H. P. Hofmeister, Socony-Vacuum Oil Co., *2355 N. 82nd 
St., Wauwatosa, Wisc. 
Treas., Darryl W. Johnson, Standard Oil Co., 414 W. Michigan 
- St., Milwaukee 1, Wisc. 
New York: Chair., W. E. Campbell, Bell Telephone Laboratories, Murray Hill, 
New Jersey 
V. Chair., Edward H. Erck, Bendix Aviation Corp., Teterboro, 
New Jersey. 
Secy., John C. Vangundy, The Texas Co., 135 E. 42nd St., New 
York: 17,.N.: Y. 
Treas., Aubrey Setzer, Colgate-Palmolive-Peet Co., *P. O. Box 
124, Metuchen, New Jersey 
Philadelphia: Chair., W. P. Kuebler, Westinghouse Electric Corp., *2334 Franklin 


Ave., Secane, Pa. 

V. Chair., P. P. Teal, Alemite Co. of E. Pa., 
Philadelphia, Pa. 

Secy-Treas., T. B. Ryan, Dingle-Clark Co., 
Bivd., Philadelphia at 

Secy-Treas., K. E. Simminger, Bowser, Inc., 521 Arch St., Phila- 
delphia 6, Pa. 


704 N. 16th St., 
1617 Pennsylvania 
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A.S.L.E. National 
Committee Chairmen 


Awards 
T. B. RYAN 
Dingle-Clark Co 
Philadelphia 3, Penna. 
By-Laws: 
D. E. WHITEHEAD 
Carnegie-Illinois Steel Co. 
Pittsburgh, Pa. 
Education and Training Program: 
D. 
Dept. of Mechanical Engineering 


Columbia University 
New York 27, N. Y 
Finance: 
B. H. JENNINGS 
Northwestern Technolegical Institute 
Evanston, Ill. 


Industrial Membership: 
W. F. LEONARD 
Room 1708, 343 S. Dearborn St 
Chicago 4, II. 


Membership: 
Co-Chairman, FRANK ROSS 
t. Houghton & Co. 
Cleveland 3, Ohio 
Co-Chairman, WM. P. YOUNGCLAUS 
2114 Fir St 
Glenview, II] 


New Sections 
NATIONAL OFFIC E 
Chicago 4, III. 


Program, Planning and Publications: 
Co-Chairman, ALLEN F. BREWER 
The Texas Co 
New York 17, N. Y 
Co-Chairman, M. E. MERCHANT 
Cincinnati Milling Machine Co. 
Cincinnati 9, Ohio 


Project and Publicity: 
E. M. KIPP 
Aluminum Research Labs. 
New Kensington, Pa. 

Membership in the Society is in several 
grades as defined below. Assignment to 
grade is made by the Admissions Commit- 
tee or Board of Directors on the basis of 
information submitted or supplied bv 
references. 


MEMBERS—$10.00 


Members shall be: (1) persons not less 
than twenty-four years in age who are 
engaged in research and instruction at 
technical schools, universities and various 
publicly and privately supported institu- 
tions in the field of lubrication; or (2) 
persons not less than twenty-four years in 
age who have occupied recognized positions 
as Lubrication Engineers for a period of 
three or more (not necessarily consecutive) 
years prior to date of admission, involving 
the responsibility for or supervision of 
the development, selection, field use and 
application of lubricants as differentiated 
from other activities; or (3) Persons not 
less than twenty-four years in age who 
are indirectly concerned with the field of 
lubrication, but possessing other qualifi- 
cations of experience, knowledge and ac- 
complishment, have manifested a partic- 
ular interest in the purposes and welfare 
of the Society, to the extent that their 
membership would be a valuable contri- 
bution to the successful functioning of 
its activities. 

JUNIOR MEMBERS—$5.00 

Junior Members shall be: persons less 
than twenty-four years in age, and those 
who do not completely fulfill the member- 
ship requirements for Members. 


INDUSTRIAL MEMBERS 

Industrial members are such persons or 
organizations as may be interested in and 
desire to contribute to supporting the 
purposes and activities of the Society. 
The fees paid by an industrial member in 
general will not be allowed to exceed 
$200.00 per year. 
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Chair., H. G. Isbell, Industrial Laboratory, U. S. Navy Yard, 


Mare Island, Cal. 
2 V. Chair., John Boyce, Food Machinery Corp., *1770 Cleveland 
Ave., San Jose, Cal. 
Secy.Treas., A. S. Horwitz, E. F. Houghton & Co., Quint & 
Davidson Sts., San Francisco, Cal. 
Pittsburgh: Chair., W. E. Elliott, Carnegie Illinois Steel Co., *837 Middle, 


North Braddock, Pa. 


V. Chair., Wayne S. Fuhr, Hanna Coal Co., *RFD No. 1, 


Bridgeport, Ohio 


Secy.-Treas., H. A. Goddard, Gulf Oil Corp., Gross St. & P.R.R., 


Pittsburgh 6, Pa. 


St. Louis: 
St. Louis 4, Mo. 


Chair., J. F. Palmer, Jr., Monsanto Chemical Co., 1700 S. 2nd St., 


V. Chair., T. V. Picraux, Lincoln Engineering Co., 5703 Natural 
Bridge Ave., St. Louis 20, Mo. 


Secy.-Treas., Henry 


M. T. Harris, National Bearing, Div. Brake 


Shoe, *2837 Manderly, Brentwood 17, Mo. 


*Denotes Residence Address Preferred. 


NEWS OF THE SECTIONS 


(Continued from page 182) 


cers were elected for the season of 
1948-49. (See Section Officers 
page). On Friday, June 25th, the 
Section held its Third Annual Golf 
Party and Dinner at the Tippe- 
canoe Country Club near Youngs- 
town, Ohio. Given perfect weather 
and a beautiful course, followed by 
an excellent dinner, the party was a 
success in every way. For the second 
successive year, H. W. (Champ) 
Jones of Penola, Inc., captured the 
prize for low gross with a mighty 83. 

Frank Sargent’s Program Com- 
mittee is already busy with plans for 
the coming season. The first event 
will be a combination golf party 
and clam bake at the Firestone 
Country Club in Akron, Ohio, on 
Thursday, September 16th. Mr. 
Sargent claims that this will top all 
preceding parties. 


LOS ANGELES 


The last meeting of the season 
was held on Tuesday, June 15th, at 
the Ethyl Corp. Auditorium at 8:00 
P. M. The subject of “Engineered 
Automotive Lubrication” was ably 
presented by Mr. Robert E. Rowley, 
Senior Mechanical Engineer of the 
Los Angeles Dept. of Water and 
Power. Mr. Rowley has made a 
long study of the role played by 
lubrication in preventive mainte- 
nance and has delivered many 
papers before the Society of Auto- 
motive Engineers. In his discussion, 
Mr. Rowley brought out interesting 
points regarding complete manage- 
ment control of lubrication in rela- 
tion to preventive maintenance, 
coupled with statistics showing oper- 
ating results representing millions of 
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miles of general fleet services and 
discussed these results in the light of 
laboratory and shop analysis. A 
short business session was held and 
plans are under way for the resump- 
tion of the Section activities in 
September. 


PITTSBURGH 


The May meeting of this Section 
was held in Wheeling, W. Va., Fri- 
day evening, May 2lst. Following 
the dinner, Chairman George Sum- 
ner conducted the first session and 
after a general discussion of Society 
affairs, resigned as Chairman inas- 
much as his duties as President of 
the National organization consumed 
so much of his time. Mr. William 
Elliott, former Vice Chairman, au- 
tomatically became the new Chair- 
man of the Section and Mr. Wayne 
S. Fuhr was unanimously chosen for 
the office of Vice Chairman. The 
technical session was conducted by 
Mr. Wayne Ritter and Mr. F. R. 
Magill who handled very ably the 
subject of “Oil Seals and Their 
Application to Industrial Machin- 
ery.” The next meeting will be on 
Friday, September 17th. The sub- 
ject will be “Refining and Manu- 
facturing of Lubricating Oils,” by 
Mr. F. C. Savage of the Socony- 
Vacuum Oil Company. The place 
of the meeting will be determined 
at a later date. 


BALTIMORE 
The June meeting of the Section 


closed the activities for the season. - 


A short business session was held, 
after which the speaker of the even- 


AUGUST COVER, L.E— 
| ST. LOUIS | 


| St. Louis, the home of one of | 
the newer Sections of A.S.L.E., 
originated as a French post for | 
the Indian trade in 1764. It is — 
proud of being an industrial cen- | 
ter, served by 18 trunk line rail- | 
roads and the important Missis- | 
sippi waterway system, which 
serves river ports of 17 States and | 
reaches the ocean through New 
Orleans and the Great Lakes 
ports. The many advantages of 
the city have attracted scores of 
' new industries to St. Louis, add- 
ing to its already large and diver- 
_ sified industrial picture. Among | 
those of interest in the Lubrica- 
tion field are Monsanto Chemical | 
Co., manufacturers of additives, 
the Lincoln Engineering 
Company, makers of automatic 
lubrication equipment. The 
A.S.L.E. «St. Louis Section was 
organized in May, 1947, and has 
grown into one of our leading | 
Sections. This group reflects the 
progressive spirit of St. Louis. 


ing, Mr. Henry Jones, Asst. Supt. of 
the Patapsco & Back River Railroad, 
was introduced by Vice Chairman 
Cichelli. Mr. Jones presented an in- 
teresting talk, supplemented with 
slides on “Railroad Diesel Engine 
Lubrication.” The discussion fol- 
lowing this paper attested to the in- 
terest aroused. Mr. Paul Chappell 
discussed “The Advantages and Haz- 
ards of Reducing the S.A.E, Brands 
of Motor Oils.” The talk evoked 
much comment. The following cal- 
endar of events has been announced: 


Friday, September 24th: 

First meeting of the fall season. 
Speaker L. Bode, Supt. of Equip- 
ment, Baltimore Transit Co., 
“Fleet Maintenance.” 


Friday, October 29th: 

Speaker Norman Klein, U. S. 
Army Ordnance Technical Div., 
Fuels & Lubricants Sect. ‘“‘Winter- 
izing Army Equipment.” 

Friday, November 19th: 

Speaker Dr. Charles E. Waring, 
Director Research Davison Chem- 
ical Corp. “Refrigerator Mainte- 
nance Lubrication.” 

We take pleasure in extending 
our compliments to the Officers, Di- 
rectors, and Members of this, our 
newest Section, for the growth and 
progress since their organization. 
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WHY 
IT PAYS 
TO USE 
THE RIGHT 


CUTTING 
OIL 


| CLOSER TOLERANCE BETTER FINISH BETTER CHIP SEPARATION 


| SHELL HAS THE RIGHT CUTTING OIL FOR EVERY APPLICATION 


HELL KNOWS THE IMPORTANCE of using the right oil for 

a particular cutting job. That is why Shell Lubrication Ea- 

gineers balance the oil to fit the machine . . . the application... 
and the tool. 

Make sure the machines in your plant get the benefit of all that’s 
new in lubrication. Call the Shell Lubrication Engineer. Shell Oil 
Company, Incorporated, 50 West 50th Street, New York 20, 
New York; or 100 Bush Street, San Francisco 6, California. 


SHELL CUTTING 


FOR METAL CUTTING AND GRINDING 
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(Continued from page 165) 


ticles is used tc advantage in the refining of go:d and 
other precious metals. There is a close relationship 
between emulsifying, film forming, foam forming and 
wetting characteristics. Some of these are closely related 
to detergency, and several detergent tests are mentioned 
in the literature. The foaming test established by the 
Coordinating Research Council for gear lubricants is 
fairly well standardized and has been used with consid- 
erable success in evaluating the foaming characteristics 
of cutting fluids. There is no record that established 
suriace tension measuring techniques have been success- 
fully applied to the evaluation of these characteristics 
in cutting fluids. 


As has been mentioned before, there is little to be 
proud of in the record of shop testing techniques and 
methods as applied to cutting fluids. The very com- 
plexity of our operations and the very large number of 
variables entering into machining processes gives some 
excuse, but our carelessness in dealing with this impor- 
tant phase of our operations must be admitted and 
deplored. Skillful problem analysis, careful project 
planning, intelligent operation, factual observation, 
accurate recording, and sound conclusions cannot be 
expected from the personnel assigned to do this work, 
and the time in which they are given to do it in the 
average plant. Our only hope is that management will 
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learn to respect the problems, and that operators will 
come to accept their fair share of the responsibility for 
conditions which are usually blamed on the supplier. 
Machine problems must in large part be solved at the 
machine by the respectful and intelligent cooperation of 
tool and lubrication engineers. 


The astounding array of negatives, which always 
results when we question ourselves regarding our knowl- 
edge of metalworking procedures and cutting fluid appli- 
cation, should challenge the cutting fluid user as well 
as the supplier as both must share the responsibility for 
the present regrettable lack of information. 


The greatest single handicap to our immediate 
progress is the lack of appreciation and acceptable 
explanation of the mechanisms of metalcutting, The 
extremely limited number of people who over the years 
have dealt with this problem are to be congratulated, 
but they have been all too few considering the import- 
ance of the problem. How can we understand that 
which we cannot perceive, and how can we measure 
that which we cannot comprehend. If operating engi- 
neers will align themselves with supplier engineers in 
an informed and intelligent attack on these basic prob- 
lems, satisfactory tests and operational procedures will 
follow as a matter of course. 
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Take the Work out of Grease Worhing 
With a “Precision” DUAL MOTOR-MATIC GREASE WORKING MACHINE 


The “Precision” Dual Motor-Matic Grease Working 
Machine reflects the tendency toward motorization of 
laborious testing routine. Automatic grease working re- 
quires no attention other than preparing the sample and 
placing in the machine. Mechanization entirely elimi- 
nates the human error — along with such variables as 
inconsistency in speed and number of strokes, and the 
fatigue factor. The dual feature permits simultaneous 
workings, thus doubling the number of analysis com- 
pleted per unit time. 

The Motor-Matic is used extensively for ASTM 
Method D 217, and is a necessity for carrying out tests 
on aeronautical greases according to AN-G-15A. Since 
the Motor-Matic may be preset for any number of strokes 
up to 99,999, and since speed is constant at 60 double 
strokes per minute, the machine is suitable for research 
work on greases beyond the specified ASTM procedures. 
A single unit grease worker is also available. 


Write for detailed Bulletin No. T-10450. 


WEAR AND LUBRICATION 


OF 


PISTON RINGS AND CYLINDERS 


By DR. REEMT POPPINGA 


A Translation of the Complete Results of a Research Program to Investigate the 
Problem of Wear in all of its Ramifications Conducted at the University of Dresden. 


A TOTAL OF 636 REFERENCES ARE CITED 
74 DIAGRAMS AND CURVES 


Translated from the German by Dr. Edmund Kurz, 
Queens College, Flushing, N. Y. 
| Technical Adviser: Dr. Dudley D. Fuller, 
| Columbia University, N. Y. 


Published by 


The American Society of Lubrication Engineers 
Attractively Bound in Green Cloth 


ice — Members.............- $3.00 A.S.L.E. National Offices 
Non 343 SO. DEARBORN ST., CHICAGO 4 
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Herein lies a story 


... of operating economy 


Through continuing, painstaking study of the a ™ 
severe requirements of steel mill lubricants, 

Swan-Finch has developed a line of greases that 
has become a standard of comparison in the 


industry. 


Among these lubricants which have proved 
particularly effective in increasing lubricating 
efficiency and reducing lubrication costs are 


@ Safco C 1247 roll 
neck grease 


e@ Safco 1235 and 
424 furnace table 


Reduced maintenance costs—less time out for 
repairs—increased production is the theme of 
the story all the way through—from large mills 
and small—for centralized lubrication systems 
or for unit applications—for extreme conditions 
as well as the more normal. Volumes could be 
written about the economies effected by mill 
operators on thousands of applications. 

If you are not now benefiting from the sav- 
ings that these greases will show, call in a Swan- \_ y, 
Finch lubricating engineer; he will recommend 
the right lubricant for your particular job. 


SWAN-FINCH OIL CORPORATION 


RCA BLDG. WEST e NEW YORK 20, N. Y. 


> bearing greases 
@ Safco cooling bed 
grease 


e@ Cascade 90 Series 
EP waterproof 
gear and bearing 
greases 


(Continued from page 178) 


Like earlier processes, both make gas from coal 
or coke, oxygen and steam. Both processes are 
described briefly. 


BRAZIL PLANS NEW PETROLEUM REGU- 
LATIONS FOR REFINERS 


Anon.—pp. 206, 208 
The projected new petroleum law would limit 
refining and transportation of Brazil’s oil. Es- 
sentials of the project are: (1) Exploitation of 
Brazil’s oil is a government responsibility. (2) 
Both foreign and domestic firms ma author- 
ized to seek out and drill for Brazilian oil, but 
only companies with at least 60 per cent Brazilian 
voting stock may refine and transport it. (3) 
Foreign as well as domestic companies o~ be 
anted the right to market national oy leum 
Id be 


local sale. (4) Exportation wou per- 


188 


mitted to either foreign or domestic firms, but 
only after certain conditions of national supply 
are met. 
SURFACE ACTIVE AGENTS 

Porter, R. W.—p. 166 
WETTING AGENTS 

Porter, R. W.—p. 168 

First note. Three new groups of surface active 
agents have been added to the line of chemicals 
made by Armour & Co. Having the brand 
names of Ethomeens, Ethomids, and Ethofats, 
these materials are derivatives of fatty-acid 
amines. Second note. An addition to its line of 
surface active _— has been announced by the 
Emulsol Corp. Known as Emcol 5100, this wet- 
ting agent is of the alkanolamine condensation 
type. It is said to be compatible with both 
anion and cation, active detergents, and may 

used in mildly acid or alkaline ranges. 


. rays emanating from a small 


Corrosion and Material Protection, 
Vol. V, No. 1, 
January-February, 1948 
CLEAR COATINGS WITH RUST PREVEN- 

TIVE PROPERTIES 
Sel.ei, H. & Lieber, E.—pp. 10-12 
The present paper reviews the background and 
initial development of transparent and readily 
removable coatings having rust preventive 
properties. 


Petroleum Equipment, Vol. XI, No. 1, 
January, February, March, 1948 
LIQUID LEVEL INDICATION AND 
CONTROL 


An 

A new electronic instrument is described that 
utilizes an efficient Gamma Ray Detector and 
the tremendous penetrating wer of gamma 
adium source to 
determine liquid level without any connections 
originating inside the containing vessel. Used in 
conjunction with the manufacturer’s Electronik 
Recording Controller, the instrument provides 
a means of remote, continuous, liquid level 
indication and control. 


CONTINUOUS GREASE PROCESS 
Anon.—p. 76 


A new process for manufacturing greases and 
blending oils which enables grease manufacturers 
to eliminate all batch processing is now avail- 
able. The entire system is automatic and, once 
set up, produces a homogeneous, perfectly uni- 
form product day after day. Standard capacities 
process up to 1,000 gallons per hour. The heart 
of the new process is the ‘‘Temperer’’ which 
thoroughly processes all the ingredients under 
temperature control. It blends, mills, and 
homogenizes all the ingredients and passes them 
along to packaging units without the need of 
additional pumps. Characteristics of the finished 
product are under control at all times. 


Power Generation, Vol. Lil, No. 1 
January, 1948 
ELIMINATING FUEL_WASTE 
Elfreth, D., & MacHarg, A.—pp. 82, 84 
To eliminate fuel waste and determine the 
savings of fuel possible in any particular plant, 
the authors recommend: 1) to maintain a high 
feeding temperature, 2) to recover the heat in 
boiler blowoff water, 3) to return all condensate 
to the boiler, 4) to reduce moisture content of 
steam, 5) to check boiler water treatment, 6) to 
keep on the watch for steam and hot water 
leaks, 7) to keep all piping and steam using 
equipment properly insulated, and 8) to practice 
preventive maintenance. 


CORROSION IN _ BOILER FEEDWATER 
TREATING SYSTEMS. IV. 
Collins, L. F.—pp. 106, 108 
In this fourth and last article of the series, 
the author discusses esnecially the systems em- 
ploying zeolite, acids, degasification and reports 
tests to evaluate comparative corrosion resist- 
ance of materials used in deaerating heater 
trays, vent condenser tubes, and water heater 
tubes. The first, second and third parts of the 
series appeared in the tober, November and 
December, 1947, issues of this magazine. 


IMPORTANCE OF PROPER DIESEL LUBRI- 
CATION 


Trail, T.—pp. 110, 112, 114 
The lubrication problems in the operation of 
Diesel engines, formation of sludge, effect of 
dust and other factors involved in proper lubri- 
cation are discussed. 


Werld Petroleum, Vol. XIX, Ne. 2 
February, 1948 


FIRST TURNAROUND OF SMALL TCC 
CATALYTIC CRACKING) 


Pfarr, J. S.—pp. 59-61 

The first turnaround of the Leonard TCC unit 
has recently been completed with an expenditure 
of only 4,557 hours. Following an initial run 
of 222 days, during which time the unit had an 
on-stream efficiency of 96.4 per cent, a complete 
inspection of the 7_. was begun on Oct. 27, 
1947. Operation of the plant was resumed on 
Nov. 6, 1947. The items of work performed dur- 
ing the shutdown are described, and the results 
of the inspection of equipment are indicated. 


NPC_ADOPTS FUEL CONSERVATION PRO- 
GRAM 


—p. 62 

Meeting here on ae A 22, 1948, the 
National Petroleum Council (NPC) adopted the 
report of its special committee which has been 
for avoiding a shortage of 
fuel oil. recommendations per- 
taining to the fuel conservation program, as a 
proved by NPC, are summarized. sd 
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Cuts Cost of Human Error to the Bone 


Adds Productive Time to Machines with Faster, More 


Your Lubrication Methods May Be More 
Antiquated Than You Suspect! 


There you have it—the dilemma that 
faces many an oiler . . . maybe yours! 
The Alemite Representative is a special- 
ist in simplified, modern methods of han- 
dling and applying lubricants. A five 
minute conference with him may be a 
revelation in new cost-cutting ideas. 
Write to Alemite, 1847 Diversey Park- 
way, Chicago 14, Illinois. 


Efficient Handling and Application of Lubricants 


Most machines demand one or more dif- 
ferent types of oils and greases at different 
intervals. That’s where “human error” 
steps in to boost maintenance and repair 
costs. And that’s where the Alemite Col- 
oroute System steps in to control lubrica- 
tion and prevent mistakes that cost you 
money and machine time. 


With the Coloroute System, all lubricants 
and containers and lubrication equipment 
are color-marked to correspond with a 
color symbol at each lubrication point on 
the machine. The oiler can’t miss a bear- 
ing, or use the wrong lubricant or lubricate 
at the wrong time. Thus, costly bearings 
don’t fail because of faulty lubrication. It’s 
just one of many ways Alemite Methods 
help to cut production costs! 


The Alemite Representative can show 
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you case after case where a time study 
analysis has proved that modern Alemite 
Methods eliminate costly, time-consuming 
handling of oils and greases. These same 
methods slash shutdown time for lubrica- 
tion ... completely mechanize lubrication 
from-barrel-to-bearing . . . add more pro- 
ductive time to machines. He can show 
you how to lubricate as many as 300 bear- 
ings from one central point while the ma- 
chine keeps on producing! Get the facts! 


ALEMITE 


MODERN LUBRICATION METHODS 
THAT CUT PRODUCTION COSTS 


Product of 


STEWART 
WARNER 
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Bibliography of paper entitled 


“NOTES ON HEAVY-DUTY DIESEL ENGINE Quality Lubricants for 
All Industrial and 


by L. M. Tichvinsky 


Bibliography Automotive Applications 


Performance of Oil Rings, by R. Baudry and L. M. Tich- 
vinsky. Mechanical Engineering, Feb., 1937, Vol. 59, DIESEL ENGINES 


No. 2, p. 89-92. 
>) ated of Vertical Waterwheel Thrust Bearings Dur- STEAM ENGINES ad TURBINES 
~ on a by C. M. Laffoon, R. A. Baudry PRODUCTION MACHINERY 
Trans. A.S.M.E., May, 1947, Vol. 69, No. 44, p. 371. METAL WORKING ¢ PROCESSING 
*) Performance of Oil-Ring Bearings, by G. B. Karelitz. Trans. BUSES e TRUCKS 
AS.M.E., Vol. 52, 1930. 
+) Bearings and Bearing Metals, by Lt.-Cmdr. B. O. Brouk. AUTOMOBILES @ TRACTORS 
Journal of the American Society of Naval Engineers, Aug., CONSTRUCTION EQUIPMENT 
1946, Vol. 58, No. 3. 
FARM MACHINERY 


Diesel Engine Bearings, by L. M. Tichvinsky. Mechanical 

Engineering, May, 1945, Vol. 67, No. 5, p. 297. 

*) Diesel Engine Bearings, by L. M. Tichvinsky. Paper pre- 
sented before the Baltimore Section of the Society of Auto- 
motive Engineers, Feb. 10, 1944, Baltimore, Md. 

7) The influence of the Centrifugal Process on the Physical 

Properties of some Non-Ferrous Alloys, by W. W. Edens 


and J. F. Klement. Trans. A.F.A., December, 1944, p. 
393-406. SINCLAIR REFINING COMPANY 


8) Spinning Seeds of Centrifugal Casting Machines, by F. 630 FIFTH AVE. NEW YORK 20, N. Y. 
G. Carrington. Trans. A.F.A., December, 1944, p. 
333-348. 
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Serve Better! 
e@ Last Longer! 
WHEN LUBRICATED WITH ... 


Automatic Visille Accurate Streamlined 


“Trust-to-luck" hand oiling with it's ever present worries is ancient as the horse & 
buggy . . . Today it's done the MODERN TRICO WAY—AUTOMATICALLY—Saves time, 
ci], man hours and increases machine life ALL AT LESS COST. 


ALL THESE EXCLUSIVE 
TRICO ADVANTAGES WRITE FOR YOUR 


ARE YOURS: CATALOG 


e Visible, automatic TODAY 
lubrication. 


e Minimum maintenance 
and repairs. 


e@ Maximum machine 
life. 


@ Protection against 
fire and accidents. 


IT'S YOURS FOR 
THE ASKING 


Get ALL the facts about 
TRICO'S complete line of 
oilers. There's a size & 
style for every application. 


e@ Easily and quickly 
installed. 


TRICO FUSE MFG. CO. SUSIE 


Milwaukee Wisconsin 
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are in excellent condition at time of top overhaul, which 
takes place about every 18 months (91,000 hours), or 
the equivalent of over 2,500,000 road miles. 

A review of 150 consecutive samp!es reveals the fol- 
lowing distribution as to types of service. 


Type of Operation 


NO. PER CT. 
Pamenger Cars .......... 32 
Trucks (Over the Road).. 63 37 
Local Delivery ........... 15 10 


* Includes 12 Diesel Engines. 


Of these engines, 76% were equipped with oil filters, 
and the following types of oil were used. 


Types of Oil Used 


NO. OF 

SAMPLES PER CT. 
Deity .... 91 61 
41 28 


Since most of the engines were in fleet service, heavy 
duty oils predominate. 


The following table indicates the relative degree of | 


oil oxidation vs. contamination. Since oil increases in 
viscosity on oxidation, it can be assumed that samples 
showing a decrease or no change in viscosity have not 
oxidized. 


Viscosity 
NO. PER CT. 
Samples Showing Decrease. 93) 39 
Samples Showing No Change 29} 
Samples Showing Increase— 
Due to Contamination. 17 11 
Due to Oxidation...... 10 7 


This table shows that when good quality premium 
or heavy duty cils are used, bulk oil oxidation certainly 
is not a serious factor. However, the table shown below 
indicates that nearly 50% of the samples contained 1% 
or more of total solids, pointing toward a relatively high 
degree of contamination in these samples. 


Insolubles in Oil 


NO. OF PCT. OF AVG. PCT. WITH 

SAMPLES SAMPLES- MILES FILTER 
0.2% or less... ... 20 13 2046 100 
0.5% or less...... 42 28 2013 90 
1.0% or less...... 68 46 1813 84 
3.0% or less...... 126 83 1844 70 
Over 3.0% ...... 23 17 1723 73 


The nature of the contaminants is revealed by the 
following tables : 


Contaminants 


Water 
Samples with 0.2% or more......... 6 or 4% 
Samples with less than 0.2%......... 143 or 96% 
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Dirt 


Samples with excessive amount...... 8 or 5% 

Samples with slight amount......... 10 or 7% 

Samples with negligible amount... ... 131 or 88% 
Soot 

Samples with excessive amount...... . 12 or 8% 

Samples with slight amount......... 16 or 11% 

Samples with negligible amount. ..... 121 or 81% 
Metal 

Samples with excessive amount ..... 44 or 30% 

Samp'es with slight amount ........ 29 or 19% 


Samples with negligible amcunt 76° or 51% 

These results show that metal and soot contamina- 
tion predominate, and that an appreciable number of 
samples are affected. 


Conclusions 


A rapid, reliable, and significant used oil test has 
been developed. It has proved to be invaluable in diag- 
nosing internal engine condition from used oil tests. It 
appears to be best adapted to the detection of contami- 
nants in the oil which, according to present indications, 
are the primary source of engine troubles. There are 
undoubtedly many other oil test methcds which could 
be used to provide the same information, and the meth- 
ods described here are not suggested as substitutes for 
A.S.T.M. procedures where more precise determina- 
tions are essential. They are, however, admirably suited 
to the peculiar requirements of rapid, reliable and sig- 
nificant used oil inspection. 


End Oiling Worries 

; with Dual 

ACRO 


@ No floats, No. 
valves, No mov-_ 
ing parts 4 

@ Feeds Oil Auto- | 

 motically 

@ Holds Constant 

Level 
@ Easy to Install 


Install ACRO Dual Visibility LUBRICATORS to 7 
motors, fill, then forget for six to twelve months. 
Bearings will run in an accurate-level oil bath con- 
tinuously without splattering. 

APPROVED by maintenance men 
ACCLAIMED by management 
ENDORSED by engineers 
Simple design. Outside nut sets oil level for all 
time . . . “window” lets you view exact oil level 
you want maintained on bearings. No guesswork. 
Saves labor, time, bearings, money. Pays for itself 
in oil savings alone. 
\ for free folder. 


‘ACRO Metal Stamping ©.) 


336 E. Reservoir Ave. ° ine 12, Wis.) ) 
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Conveyor speed doubled, 
$12,000 labor saved 
with Farval 


N a plant with 110,000 feet of coal conveyor, the 

company employed 4 men per shift to hand- 
lubricate the 650 bearings on 17 conveyor drive 
units. Bearings frequently heated up or failed be- 
tween oilers’ visits. Other bearings were neglected 
while those in trouble were being nursed along. 
Conveyor speed had to be reduced and coal de- 
livery slowed down. 


Then Farval was installed. Twenty-six manually 
operated centralized lubricating systems were ade- 
quate to serve the 650 bearings. Since then there 
has not been a single bearing failure due to lack of 
lubrication. Conveyor speed has been stepped up 
from 300 feet to 600 feet per minute, and coal de- 


livery approximately doubled. And it requires only | 


2 men per shift to operate the 26 Farval systems— 
an annual saving in oiling labor alone of more 
than $12,000. 


Thousands of Farval Centralized Systems of Lubri- 
cation have been installed in industry. In coal prepa- 
ration plants, for example, Farval serves Conveyors, 
Feeders, Crushers, Shakers, Vibrating Screens, 
Elevators, Washers, Jigs, Dryers, Mixers, Loading 
Booms and Drives. 


Farval is the Dualine System of Centralized Lubri- 
cation, with the Positive Piston Displacement Valve. 
This valve has but two moving parts and is fully 
adjustable, with a Tell-tale indicator at each bearing 
to show the job is done. 


Write for Bulletin 25 for a full description of Far- 
val. The Farval Corporation, 3267 East 80th Street, 
Cleveland 4, Ohio. 


Affiliate of The Cleveland Worm & Gear Company, Industrial 
Worm Gearing. In Canada: Peacock Brothers Limited. 
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HODSON’S NONSEPARA 


Another “Four H orsemen” Product 


DESIGNED FOR STABILITY IN THE LUBRICATION OF 
BEARINGS OF ALL TYPES 


NONSEPARA is a STABILIZED LIME BASE GREASE made with high titre prime Tallow and 
blended with various types of filtered Mineral and Paraffin Oils to meet N.L.G.J. Grease 


classifications. 


NONSEPARA can be used in spring loaded reservoirs, grease cups, and/or valves, and 
may be forced through long lines and restricted orifices without obstructing passages. 


NONSEPARA Greases are not a mixed base. Our technique in production control results 
in. delivering NONSEPARA in a WORKED consistency with excellent adhesive-cohesive 
values, unobtainable in any other or like material. 


NONSEPARA is being used successfully in all types of automatic and manual lubricating 
systems with confidence under various climatic conditions and ambient temperatures encoun- 
tered in the industrial field. 


THE HODSON CORPORATION 


Lubrication Engineers and Manufacturers 


5301-11 West 66th Street, Chicago 38, Ilinois 


OTHER OFFICES: PITTSBURGH e DETROIT 2 INDIANAPOLIS 
Delisle Auto Accessories, Ltd. 


Three Rivers, Quebec (Canada) © 


Exhibiting at the IRON & STEEL EXPOSITION 
Cleveland Public Auditorium, Cleve! 
September 28-October 1, 1948. Booth No. 223 Printed in U.S.A. 
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